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A Description of Laboratory Tests Made to Determine the Relation of Finishing to Light Fastness 


By ERNEST BORHO 


y HILE engaged in an investigation of the light- 
fastness of some of the common direct dye- 
stuffs employed in the dyeing of cotton, a marked 

ditference between 
and those made in the plant. 


was observed laboratory dyeings 
The conclusion, that the 
variation was due to a difference in the methed of appli- 
cation of color, led to an attempt to closely imitate plant 
machines and conditions. This was done, but only with 
partial success. Discrepancies still occurred, and it was 
then noted that the fastness of a given dvestuff of the 
same depth ef shade showed variations in fastness, de- 
pending upon the chemicals and concentrations of the 
same used in the finishing of the cloth. 

A series of tests was then instituted to determine what 
influence the various reagents employed in cotton finish- 
ing had on the light-fastness of direct colors, but the 
scope of this article includes only those which find appli- 
cation as softening agents in the finishing of voiles, mar- 
quisettes and other light-weight fabrics. The concentra- 
tions investigated were those found in actual practice. 

Details of the tests are given; while the results, for 
comparison, are listed on the accompanying chart. 

The cloth used for the trials was a single-ply cotion 
voile, prepared for dyeing by kier boiling, mercerizing 
and bleaching. The dyestuffs were applied by means of 
a two-bowl dye padder in which the cloth came in contact 
with the dye liquor only in the flush before the nip and 
not in the box. The temperature of dyeing was 180° F. 
and the concentration of dyestuff 14 pound in 100 gallons 
of water. The pressure on the padder rolls was adjusted 
so as to permit the cloth to carry through the nip its own 
weight of dye solution. 


After drying the finish was applied on the same type of 


machine, similarly adjusted and operated, but different in 
the respect that the concentration of softeners was varied 
to conform with the maximum and minimum as found in 
practice. [See chart for details.]| The samples were 
then dried and exposed to the Fade-Ometer for fading. 
The Fade-Ometer was of the improved type, provided 
with a humidifier and voltage control which permitted a 
140-volt drop in potential to be maintained during the 
course of the tests. The samples were removed from the 
lamp when perceptibly faded. In the absence of a spec- 
trophotometer to quantitatively measure a loss in depth 
or determine a change in shade, it was necessary to rely 
upon observation and opinion in deciding what consti- 
tuted perceptible fading. Estimation of color by the 
human eye at its best—that is, by a trained color matcher 
utilizing color standards—is very poor, due to the fact 
that the eye is composite in its function rather than ana- 
lytical. Therefore, to minimize the human shortcomings 
the samples were removed from the Fade-Ometer and 
carefully scrutinized by two observers every two hours 
for the first twenty-four and thereafter every four, until 
by mutual agreement fading became perceptible. On the 
completion of one set of fades, a second was made with- 
out reference te the first. In this way each observer 
checked his own ability to determine perceptible fading, 
and twice on each sampie matched his opinion with that 
of his co-worker. The figures on the chart are the result 
of an average of these two tests. 

The composition of commercial finishing materials va- 
ries considerably, and hence for the sake of accuracy it 
was deemed advisable to omit the trade names of the 
products in these experiments and substitute their chemi- 


cal analyses and specifications instead. 
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Sulphonaied Castor Qil— 


’ 


(“Hart’s” method of analysis. ) 


NE ea wks «dr erennms oeeecn 32.4% 
PE bnick hale d Kak ae oueeee 9.5% 
Unsaponifiable matter ............ 14% 
PRN se tctd ss eel ei cieee era eiedin ow Oe Grea 7.8% 


Saponification value .............. 738.0 mg. KOH 
33.8 mg. KOH 


None 


Total alkalinity 


Ammonia 


Commnee SOe coke sce dacaedalnen 36.9 mg. SO, 
Sulphonated Castor and Mineral Oil Mixture— 
(‘““Hart’s” method of analysis. ) 

OTTO TROT TT eee 51.0% 

DE deh ind etree mekawihden amass 27.6% 
Unsaponifiable matter ............. 7.7% 

PE aa en ease riadis nad Kaw Manon 3.8% 
Saponification value .............. 49.3 mg. KOH 
TD Sicnc ccc acnndeedse 2.6 mg. KOH 
NE, i toa ium end ae adedegn None 
i) a re 18.0 mg. SO, 


Unsaponifiable matter is a colorless mineral oil. 


Sulphonated Tallow— 


(‘“‘Hart’s” method of analysis.) 


PE hii duos aecean edad nian 68.5% 
Deedee pao enwe kek eKe 31.9% 
Unsaponifiable matter ............ None 

SOE Sika cache etek cen ehdd hie 0.7% 


Saponification value 
Total alkalinity 
Ammonia 


cauhae nak ae eink 35.2 mg. KOH 
27.6 mg. KOH 
None 


23.0 mg. § 


Glycerine — 
Water white. 
Specific gravity at 150° C. :: 1.255. 


Glucose-— 


42° Be. 


The data on the chart is self-explanatory, but it might 
be well to add that various finishing matters exert a 
greater influence on the light-fastness of dyestuffs than 
is generally supposed and that when optimum fastness is 
required due consideration should be given to the selec- 
tion of beneficial finishing materials. If the finish cannot 
be obtained by the use of a single reagent or requires a 
certain chemical in a concentration which will decrease 
the light-fastness of the dyestuff, it would be advisable to 


add another which would tend to offset its deleterious 
action. 


However, it must be borne in mind that each combina- 
tion presents a problem of its own which can only be 
solved by study and experimentation. 
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Azoics on Animal Fibers 


A New Process for Applying Fast Colors for Wool 
and Unions 


TTRUE Azoic colors are dyestuffs of tremendous 1m- 
portance in the dyeing of cotton and rayon. The 
sulphur colors have been of great value for more than 
a generation, but their great fault has been their lack 
of brilliance and the shortage of a good red among 
the series. Certain of the Indigoid vat reds supplied 
the need to some extent, but they never really filled 
the gap which it was most earnestly desired and nec- 
essary should filled. were fast 
enough and, generally speaking, sufficiently bright, 
but to obtain the bright and very full-blooded red of 
Turkey Red the cost would have been prohibitive. 


be The vat colors 


In the case of Primuline Red the color was in many 
ways undoubtedly — full 
enough, but the fastness desired was not to be ob- 
tained. 


last 


satisfactorily bright and 
The advent of the Azoics, therefore, was, for 
The 
method was, relatively speaking, simple and could be 
accomplished with a good speed, and the fastness was 
excellent and comparable with the indanthrenes, and, 
as is well known, they take their place as fast colors 
among these extremely fast dyestuffs. 


cotton dyeing, an epoch-making event. 


Being colors of such a high degree of fastness, it 
was natural that wool dyers and those manufacturers 
of colors for wool goods who realized what possibili- 
ties they offered as fast dyestuffs should cast envious 
eves on a group of dyestuffs of this caliber. The great 
difficulty that stood in the way of applying them to 
the wool and silk fibers was the use of caustic alkali. 


As a result, however, of observations of J. A. Wall- 
work, processes have been developed and patented by 
him and A. E. Everest which enable the Azoics to be 
applied to the animal fibers. 


It is pointed out by these two investigators, in a 
recent number of the Society of Dyers and Colourists 
Journal, that even when the Griesheim Elektron in- 
troduced their Naphthol AS series (the arylides of 
beta-hydroxy-naphthoic acid) as an extension and im- 
provement on the use of beta-naphthol, they consid- 
ered them applicable only to vegetable fibers and only 
claimed this use in their patents. The reason for this 
was apparently the need for strong caustic soda to 
obtain solution of the substances used. 


Various have from time to time been 
brought forward and been the subject of patent ap- 
plication and patent granting, but the claim is made 
by the above-mentioned authors that there does not 
appear to be any other British patent claiming the 
use of arylides of beta-hydroxy-naphthoic acid on wool. 
It is of interest to note that the I. G. Company sug- 
gests the use of Protectol to safeguard the fiber 


against the caustic alkali action. 


methods 
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Appirions to Dyre Batu 


The processes patented and developed for the pro- 
duction of Azoic colors on wool have for their object 
the elimination of any risk of damage to the wool fiber 
by the caustic soda. The fundamental ditference from 
previously described methods consists in the fact that 
it is unnecessary to use any caustic alkali at all. The 
process may be carried out with the use of caustic 
alkali so long as it is used only in small amounts so 
that there is no harmful action on the fiber, but the 
use of caustic soda is really quite unnecéssary. 

The employment of protective agents against the 
alkaline action is not to be recommended, in view of 
the large quantities usually necessary to effect satis- 
factory protection against the action of the alkali. Fur- 
ther, the addition of such substances has been shown 
to have a not too welcome action on dyeing and also 
to increase the cost by resisting dveing action to some 
extent. 

By eliminating the need for the use of caustic soda 
the attendant risk is removed of possible harm result- 
ing to the fiber; and, further, by removing the neces- 
sitv for adding costly protective agents makes the 
process which Everest and Wallwork have brouzht 
forward of double value. 

These investigators struck out upon lines which 
were diametrically opposed to the ideas of the I. G., 
and media were chosen in which the conditions which 
the I. G. lay down for solution of the arylamides of 
beta-hydroxy-naphthoic acid do not exist. 


Ust or Soar SOLUTION 


A medium was found in soap solution in which it 
was possible to apply the arylides to the fiber without 
the use of caustic alkali, and not only the hydroxy- 
naphthoic trylide but also alpha- and beta-naphtho! 
can be applied to the wool fiber by the processes and 
the insoluble colors from them produced by develop- 
ment with diazo compounds. Only small amounts of 
the coupling agents are necessarv. 

These processes place wool dyers in quite a new 
position in respect of the application of the Azoic 
colors. The process is based on the observation that 
the naphthols and the arvlides of hydroxy-naphthoic 
acid (the Naphthol JWL products of John \WV. Leitch 
& Co.) when present in a soap solution, even when 
dilute, show a decided substantive affinity for wool. 
The affinity for silk under similar conditions is still 
greater, and for wool the use of sodium carbonate in 
the soap bath is advantageous as causing increased 
affinity. 

The impregnation is carried out much in the same 
manner as an ordinary dyeing process. The material 
can then be wuzzed and passed into the developing 
bath immediately. On the other hand, the wet im- 
pregnated wool appears to be more stable than is cot- 
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ton when impregnated with Naphthol AS in the ordi- 
nary way. 

The exact function of the soap solution used as me- 
dium is not known, but it is not merely due to hy- 
drolysis of the soap into free fatty acid and caustic 
soda. 

Although for ordinary purposes soap appears to be 
the best medium, as it is cheap and generally avail- 
able, other substances may replace it, and any such 
equivalents are covered by the patents. The effective- 
ness of the soap in the process is to some extent vari- 
able, depending on the particular fatty acids and alkali 
used in its manufacture. The efficiency of a soap ap- 
pears to be closely connected with the wetting-out and 
emulsifying properties. 

Provided that there is the requisite affinity coupled 
with such conditions as permit of the passage of the 
product to the fiber, absorption by the fiber should be 
possible. It is not even necessary for the process to 
be a wet one. 

To make this point clear, a piece of cellulose acetate 
was dyed in aqueous solution with a product which has 
exceptionally strong affinity for that fiber but none for 
cotton. A piece of the same material undyed and a piece 
of white cotton were then pressed warm, along with the 
piece of dyed cellulose acetate, when the white cellulose 
acetate but not the white cotton became strongly colored. 
This cannot be a purely volatilization effect, for in that 
case the cotton would also be stained; fiber contact and 
the affinity seem to be the ruling factor. 

In further support of this opinion it may be stated that 
there are many colors which are absolutely insoluble in 
water or alkali, which will dye the cellulose acetate read- 
ily from a soap solution. 

A very satisfactory range can be obtained on wool, but 
the range can be extended to meet special requirements: 


Fast Orange FW2, FW3 and FW5 

Fast Red Base FW2, FW4 and FW3 
Brilliant Fast Scarlet Base FW5 and FW2 
Fast Scarlet Pase FW3 

Fast Red Base FW5 

Fast Claret Base FW2 

Fast Maroon Base FW3 

Naphthols JWL 1, 2, 3, 4 and 5 


By the use of soap solution as medium, a most ex- 
cellent penetration and uniformity is obtained, and the 
fastness to rubbing of dyeing on wool produced in this 
way is remarkable, as the soap bath removes any excess 
of the coupling body that is not properly fixed. 


DEVELOPING 


After impregnating with the naphthol, it is obviously 
advantageous to remove surplus liquor from the wodl 
before developing the color. Hydro-extracting or press- 
ing throueh rollers is usually sufficient, but, owing to the 





offinity which the arylides have for the fiber, washing off 
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with water may not be used. The wool thus prepared 


passes direct to the developing bath. 


In coupling, baths are used which are much more di- 
lute than those employed for cotton dyeing. Strong 


baths tend te produce dull shades and unnecessary inier- 
action between the diazo compound and the wool itself. 
Development for twenty to thirty minutes usually suffices 
to exhaust the bath; if time is of more importance than 
economy of materal, two to three minutes will suffice. 
After development rinse in cold water, then in weak acetic 
acid, and dry. Soaping improves the fastness to rubbing. 

In making up the developing bath the usual precautions 
should be taken, otherwise this presents no special diff- 
culty. The free hydrochloric acid is removed by adding 
sodium acetate or sodium bicarbonate. 

The total cost of the components used for the majority 
of the shades is not high in consideration of the fastness 
attainable. For certain shades mertioned the cost is 
about 5 cents a pound. 

The process is applicable to wool and worsted yarn, 
but tightly twisted yarn causes difficulty in obtaining per- 
fect penetration. It is also applicable to piece goods, es- 
pecially to all-wool delaines. It can be used for the pro- 
duction of stencil work, prints and batik effects. 

In regard to loose wool and slubbing, the chief problem 
is one of mechanical manipulation. 


pregnated in a circulating machine, hydro-extracted, and 


Slubbing may be im- 


then coupled in the same machine, but the dyeing of slub- 
bing is best carried out in hank form. 

These processes are likely to prove of use also in the 
dyeing of union goods, for by suitably choosing the com- 
ponents satisfactory results of great fastness can be ob- 
tained. 

In very many ways dyeings obtained from Naphthol 
JWL1, while much cheaper in cost and brighter in shade, 
are by no means in general fastness equal to those ob- 
tained from the other brands, and are probably best suited 
for pale shades. 

The general fastness of the insoluble azo colors on 
wool obtained from other Naphthol JWL brands is very 
good ; the majority of the colors possess excellent fastness 
to washing, milling (both cotton and wool being left per- 
fectly white), light, acids, alkalies, stoving, chlorine, etc. 

Shades can be produced by this means with the bright- 
ness of the acid colors and with the fastness of the anthra- 
quinone vat dyestufts—-Testile Argus. 

JACQUES WOLF PLANT OPERATING AT 

FULL CAPACITY 

Reports regarding the explosion which occurred on 
October 9 at the plant of Jacques Wolf & Co., Passaic, 
N. J Only the northwest 
corner of one of the buildings was damaged. No loss 
Full produc- 
tion was resumed the following morning. 


.. Were grossly exaggerated. 


of life nor serious injury was suffered. 
This acci- 
dent was the first of its kind during the thirty vears 
of the company’s existence 





a record equaled by few 


industrial concerns in the chemical or any other field 
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A Color-Matching Protest 


The Sample—Light—Fastness—The Dyestuffs 
Available 


HE German textile finishing industry apparently 

has the same difficulty with its customers, so far 
as prominence in color matching is concerned, as does 
the American dyeing and finishing trade. As a result, 
the General Union of the German Textile Finishing 
Industry issued a few months ago to its customers a 
very important circular which was intended as a criti- 
cism of the demands made by the public, which from 
their point of view were frequently inconsiderate and 
often absolutely impossible to carry out. The circular 
was published in the Deutsche Farber Zeitung and 
the following material is for the most part reprinted 
from that publication. We believe it would be of in- 
terest and perhaps of use to those dyers who may at 
times have difficulty in convincing others that their 
color matching in any particular case is as accurate as 
may be expected. 

[t would be difficult to imagine an order which can 
give occasion to so many differences of opinion or to 
sO many disputes between customer and supplier as 
the instructions, “Color exactly as sample”; and this 
will be at once understood when account is taken of 
all the causes which may give rise to a difference of 
opinion as to a tint. It 1s proposed to state a few of 
the many reasons why the order frequently proves im- 
possible to fill and to show that it is often little in the 
interests of the customer that the instructions should 
be taken too literally. 


THe SAMPLE 


1. The sample itself is often of such minute dimen- 
sions that the desired color cannot be immediately rec- 
ognized or compared, and color samples are often 
taken from articles, such as tapestry, wood, etc., which 
allow of no exact comparison with the color called for 
in the textiles ordered. 


2. But even textile color samples are not well 


adapted for their purpose if they are of a different 
fiber from that of the goods orders; as, for instance, 
woolen samples for a cotton order, artificial silk sam- 
ples for linen goods, etc. The shade will also vary as 
the sample is viewed from above or below, and the 
nature and intensity of the luster will also produce a 
difference in tint. 

3. Assuming also that the sample is of the fiber re- 
quired, a difference in quality or in the method of 
working and pretreatment may cause variation in tint ; 
thus hard or loose twisted yarns, tightiy or loosely 
woven fabrics, lustrous worsted yarns and dull artifi- 
cial wool, mercerized and unmercerized cotton, velvet 
and smooth fabrics, even variations in milling or car- 
bonizing, an acid-dyed wool sample for a chrome- 
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colored order, or the converse, will all tend to prevent 
complete agreement between sample and order. 

4. Samples taken from the end of a piece are usually 
unreliable as indicators of the tint of the whole piece. 
‘hey may be crumpled and damaged, and should never 
be employed as color samples. 

5. The finishing processes, the calendering and man- 
gling pressures, gotfering, silk finishing, decatizing, 
the amount of size used, etc., will all have a marked 
effect on the tint and may mask it. 


LIGHT 


1. A distinct difference will often be noticed be- 
tween sample and order when viewed in artificial light 
even though they agree in good daylight. 

2. Even in daylight differences in tint will be found 
so soon as the light is no longer white and diffuse. 
Thus intense sunlight, the light of a blue sky, the 
proximity of red-tiled walls, of green trees or lawns, 
all exercise an influence on the tint. 

3. It is very important for the dyer that his cus- 
tomer should have no trace of color blindness, which 
will often lead to differences in color perception. 

4. Iridescent (fluorescent) colored samples are ex- 
tremely difficult to imitate. 


FASTNESS 


In the case of textile colors, the fastness is never to 
be regarded as an absolute but merely as a relative 
property. There is not a single dye which will offer a 
perfect resistance to all the influences to which dyed 
textiles are usually exposed, and hence, when it’comes 
to hand, the sample frequently has no longer the tint 
it originally possessed. If then the ordered goods are 
dyed to conform with an already altered sample, other 
dyeing methods must be employed than those origi- 
nally used and probably other dyes possessing dif- 
ferent fastnesses. 

The ordered goods may therefore have the desired 
tint to start with, but the influences to which they are 
subjected will !ater alter the shade, as any fastness 
that may reasonably be expected in the dye is not 
sufficient to keep it from changing. 

For the final shading also small quantities of dyes 
are added which level well but possess no great fast- 
ness, and there is always the risk of their disappear- 
ing rapidly or being reduced to some different tint. 


Tue DyestuFFrs AVAILABLE 


In spite of the enormous number of dyes belonging 
to the different classes, it frequently happens that the 
class that is suitable does not contain sufficient to 
select from in order to produce exact matching be- 
tween sample and order. But the dyer will in most 
cases be doing no service to his customer if he adds 
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dyes of a different class to his bath merely to produce 
a scrupulously identical shade. ‘hus it is by no means 
possible to obtain from the alizarine or the highly 
popular indanthrene dyes all the tints to be had from 
other dyeing materials. 

With ditferent classes of dyes, moreover, it is tech- 
nically extremely difficult and sometimes even impos- 
sible to produce every prescribed tint, as the raw ma- 
terial of the textile and the method of working will 
have an effect on the tint finally obtained. 

This by no means exhausts the difficulties of repro- 
ducing with precision any desired tint, but it may 
suffice to show how necessary it is for customer and 
supplier to understand each other in a practical and 
businesslike manner. 

In many cases articles of a precisely definite color 
are by no means necessary, and the prescription “Color 
exactly as sample” should be reserved for such ex- 
ceptional cases as really require it. This would have 
the advantage of causing the instruction to be taken 
seriously and not treated as a mere formality. 

Exact shading causes the dyer a disproportionate 
expenditure of time, labor and material so that the 
customer who gives the instruction in question, and 
more especially with a small order, should be prepared 
to pay an extra charge, because the normal prices are 
not based on any such scrupulous correspondence in 
color. 

lf, in addition to exactness in shade, the customer 
demands also special fastness in the dyes or even In- 
danthrene dyes, he should know beforehand that the 
two are often incompatible; if he insists on fastness, 
however, he must be prepared for a certain difference 
in tint and even imperfect leveling, for the dyer will 
most probably be compelled to dye several times and 
the appearance as well as the quality and marketabil- 
ity of the goods will frequently suffer. 

In most cases the dyer knows from experience what 
fastnesses are required for definite purposes, and se- 
lects his dyes accordingly, and hence the customer 
should, so far as possible, state the use the goods are 
to be put to. 

As there is no general agreement as to what margin 
of disagreement in color shall be allowed, the customer 
will be acting in his own interests by giving due and 
intelligent consideration to all the reasons why his de- 
mand for “Color exactly as sample” can in many cases 
not be complied with. 


Fred B. Voegeli, resident manager and formerly presi- 
dent and general manager of the Hartsville (S. C.) Print 
& Dye Works, has resigned his position, effective Octo- 
ber 1. As mentioned before, the controlling stock of this 
company was purchased by the United States Finishing 
Company, of New York. Mr. Voegeli intends to rest for 
a few weeks before engaging in new endeavors in the 
textile industry. 
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Soap Building 


What Soap Is—How Soap Cleans—The Cause and Value of Suds—What Is Detergency ?—Why Soap Builders 
Are Used—Builders and So-called Builders 


By L. T. HOWELLS 
Chief Chemist, Cowles Detergent Company 


EFORE this question can be answered, it will be 

necessary for us to learn something about the kinds 

and properties of soaps and builders. The value 
of laundry soap is measured by its power of removing 
dirt. An intensive study of the physical and chemical 
properties of soap shows this detergent action, as we term 
it, to be a result of several properties acting together and 
is not attributable to any one property. 

Chemically, soap is a combination of fatty acids and 
a metal. Soap stock is composed chiefly of stearic, oleic 
and palmitic fatty acids and the properties of the soap 
depend upon the relative percentage of each. Stearic and 
palmitic acids are solid at ordinary temperatures, while 
oleic acid is a liquid. An increase in the percentage of 
stearic acid raises the titer of soap stock and oleic acid 
lowers it. The composition of soap can be illustrated 
as follows: 

Stearic acid 
Oleic acid 
Alkali 


Palmitic acid 


Commercial soaps also carry some water and minor 
impurities. 

The so-called metallic soaps, such as those produced 
with the metals calcium, magnesium, zinc, etc., are in- 
soluble in water, and therefore have no cleaning value. 
They are used chiefly in the manufacture of grease lubri- 
cants, waterproofing compositions, and in pharmacy. The 
alkali soaps produced by the alkali metals, lithium, so- 
dium, potassium, rubidium, caseium, ammonium, and 
organic derivatives like triethanolamine, are soluble, or 
colloidally dispersed (see Fig. 1), when placed in water, 
and are suitable for laundering. Of these, the most com- 
mon are the sodium and potassium soaps. Sodium pro- 
duces hard soap, and potassium soft soap. 

Rosin, which is practically a pure acid, termed abietic 
acid, yields soaps which have a characteristic resinous 
odor, are poor rinsers, and produce yellowing of fabrics, 
thus making these resin soaps unsuitable for laundering. 

Animal and vegetable oils are complex mixtures com- 
posed of glycerides of fatty acids, i. e., the fatty acid is 
combined with glycerine. They produce the best laun- 
dry soaps. 

Commercial soaps may be divided into two classes: 
(a) those produced by the saponification of natural oils 
and fats, such as cocoanut, tallow, olive, ete. ; (b) those 


known as the adjusted soaps, which may be mixtures of 
natural fats, hydrogenated (hardened) fish oils, sulpho- 
nated oils, and various forms of kitchen grease to which 
a small amount of stearic acid is usually added to ad- 
just the titer, or melting point of the fatty acids in the 
stock. 

An ideal commercial soap must show a balance in the 
amount of liquid and solid fats. A straight natural beef 
tallow soap is an excellent example, because in it the 
fats are correctly balanced. Hog tallow contains an 
excess of low titer fatty acids, and is unsuitable for the 


preparation of a hot water soap. The titer is also a 





ric, i 


When soap dissolves, 

its particles are scat- 

tered evenly through- 
out the solution. 


measure of the solidity of the soap stock used. Low titer 
soap stock is usually liquid at room temperatures. 

The above gives an idea of how soaps may vary, a fact 
which is often overlooked because unfortunately they can 
be made to look very similar. The same may be said of 
builders, a point which will be brought out later. 


How Soar CLEANS 


A solution of soap in water has the power of loweting 
the interfacial tension between water and oil, or other 
To understand what 
this means, one must imagine that there are faces or sur- 


foreign matter known as “dirt.” 


faces between each particle of water and dirt. A certain 
amount ot resistance (repellance) exists between these 
surfaces which the solution of soap and water reduces. 
To this property the well-known wetting power and 
emulsification of soap solutions are largely due. 

When a neutral mineral oil, such as kerosene, is shaken 
with water, the kerosene droplets soon unite after shaking 
and the solution therefore separates into two distinct 
layers (see Fig. 2), one containing kerosene and the 
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other water. This is due to the high interfacial tension 
between the two layers. Using a term which is used as 
a measure of this tension we would say it is about 35 
dynes. In order to form a stable or lasting emulsion, 
the interfacial tension between the liquids must be re- 
duced. When soap is added to the solution of kerosene 
and water, the interfacial tension is reduced to about 2 
dynes, and a stable emulsion exists. Here the soap tend- 
ing to reduce the tension builds up at the interface be- 
tween oil and water and coats the droplets with an 
adhering film, with the result that the droplets no longer 
expose an oil to water surface but instead, a soap-coat 
is in contact with the water, the repellent action disappears 
and the oil thus suspended is termed emulsified. (See 
Fig. 3.) 

The interfacial tension between a soap solution and an 
oil can be measured with certain scientific apparatus. 
If a small (capillary orifice) bore glass tube is filled with 
a mineral oil and allowed to run into a vessel of water, 
we find large drops are formed, showing high interfacial 
tension. (See Fig. 4.) If the operation is repeated in 
soap solution, the drops are very small, practically form- 
ing a stream, indicating low interfacial tension. (See 


Fig. 5.) 


THe CAUSE AND VALUE OF SuDsS 






In considering lathering power or suds, we are inter- 
ested in the tension between air and the solution, or, in 


other words, the air-solution surface tension. The sur- 
face tension of pure water is about 73 dynes. When the 
surface tension of a solution exceeds 70, all lathering 
ceases. The power of reducing surface tension varies 
with concentration and the kind of soap used. In gen- 


eral, soap reduces the surface tension of water to about 
25 dynes. 































Fic. 2 Fic. 3 
Note separation of water In this case there is no 
and kerosene as shown by separation of water-kero- 
layers at top of the jar. sene. The emulsion is 
The microscope view of stable. The microscope 


this solution shows the oil 
globules in large patches— 
having tendency to separate 
from the water by joining 
together and forming the 
layer of oil at top. 


shows the oil globules in 

small, evenly sized particles 

having no tendency to join 
together. 
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Experiments show that if a dissolved substance will 
tend to concentrate at the surface of the solution, sudsing 
properties result. Chemical analysis of a soap solution 
will show it richer or stronger in soap near the surface 
contact, such as air, the machine, fiber, dirt, etc. 

Foaming power does not necessarily indicate detergent 
power. Substances such as albumins, casein, soapbark, 
urine, beer, etc., have very poor detergency, yet they 
produce good suds, because of surface concentration. 
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Fic. 4 Fic. 5 
The large drops indicate The small drops indicate 
high surface tension, as low surface tension, as 
between water and oil. between soap solution 
and oil. 





The suds in soap solutions, composed as they are of 


countless bubbles of air inclosed in soapy films, indicate 
the presence of a working solution of live soap. (See 
Fig. 6.) Through buoyancy of the emulsified air the 
suds assists in loosening dirt, and acts as a pillow to 
cushion the fall of the goods in the machine. However, 
this is contra mechanical action and if the suds is in 
excess it will work against the mechanical principles of 
the wash-wheel rather than with them. In a properly 
built suds bath designed to wash out dirt, a heavy copious 
suds is not necessary and indicates a waste of soap. 
(See Fig. 7.) 


Wuat Is DetTEeRGENCY ? 


It has been satisfactorily established that the main 
explanation of detergency lies in the presence in solution 
of that much talked about state of matter, “colloids,” 
and consequent adsorption of dirt particles, as is dis- 
cussed later. When soap is dissolved in alcohol, it does 
not form a colloidal solution and experiments show that 
its detergency is very poor. In water, however, its solu- 
tion is colloidal, and, when viewed under a microscope, 
countless particles are seen in ceaseless motion. (See 
Fig. 8.) Many years ago a scientist named Brown ob- 
served this motion of particles when some substances are 
in solution and it has since been described as the 
“Brownian” movement, in recognition of his pioneer work 
with the microscope. These whirling, darting colloids 
have an unusual effect upon solid particles such as dirt, 
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which is spoken of as peptizing them. The effect is that 
of breaking up large groups into minute particles, and 
by the process called adsorption, or more simply, attrac- 
tion, they are attached to the colloidal soap particles, thus 
being held suspended throughout every portion of the 
soap solution. 

Investigators have observed that when an individual 
fiber carrying dirt was soaked in soap solution under a 
microscope, the dirt particles gradually loosened, be- 
came suspended in the solution, and began to whirl about 
or oscillate, showing undoubtedly the existence of this 
property of adsorption in the soap solution. The attrac- 
tion of soap for dirt is greater than the attraction of the 
fiber for dirt, and of dirt particles for each other. 

Tests show that soap partly “hydrolyzes” when dis- 
solved in water; by “hydrolysis” is meant the splitting 
up of the soap molecule in the presence of water into 
its components, free alkali and fatty acids. When soap 
hydrolyzes or decomposes, it is no longer soap. Only 
soap which remains intact as such has detergent power. 
Stearic, Oleic, Palmitic 

Fatty Acids 
SOAP =< + A X SOP 
We find evidence of hydrolysis by (a) the discovery 


SOAP + water <— 


> Alkali 


of fatty acids and acid soaps when a soap solution is 
poured into a large volume of hot, distilled water, and 
allowed to cool. In cases where these acid soaps are 
insoluble, which is usvaily true when laundry soaps 
hydrolyze, it means that some undecomposed, active soap 
must be used in holding them in suspension. A soap 
solution of this kind is weak in detergent power, rinses 
with great difficulty and throws the goods off color. 

The fact that solutions show alkalinity with phenol- 
phthalein, reveals the presence of alkali, (b) the other 
product of hydrolysis. 


Wiy Soap Buitpers Are Usep 


For a long time it was thought that these products of 
hydrolysis, especially the alkali liberated, were responsible 


Fic. 6 


A working solution of properly built soap is shown by 
a small bubble—watery, dense, penetrating, economical. 
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Frc: 7 
Such a suds needlessly wastes soap and works against 


the mechanical washing action of the wheel. 
for the detergent action. However, it has been proved 
that these decomposition products greatly hinder the de- 


Fic. 8 
Diagram show- 
ing whirling, 
darting motion 
of co!loidal par- 
ticles in solution 


tergency of soap, and steps are taken both in laundering 
and in manufacture to prevent their formation. Techni- 
cally, the degree of hydrolysis of soap can be represented 
by the following equation: 


A* *< 30r” 


os — kK 


SOAP 
Where K is a constant, A represents the hydrolyzed 
alkali, SOP the hydrolyzed fatty acids, and SOAP the 
available undecomposed soap. It is the undecomposed 
soap that does the cleaning, so in order to get the most 
out of soap it is necessary to check so far as possible the 
hydrolysis or waste. This is accomplished in the laundry 
by the addition of alkaline builders. By increasing the 
concentration of the alkali (the chemist would call it the 
alkali ion) the hydrolysis is held back. 


chemical law of mass action.) 


(Follows the 
In adding this alkali, 
must consider its action on the articles 


however, we 


laundered. 

Since all of the cleansing activities of soap, as discussed 
previously in this article, depend upon undecomposed 
soap, it follows that one of the outstanding reasons for 
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building soap is to prevent its decomposition by hydvol- 
ysis. Heat increases the tendency to hydrolyze. 

Another reason for building is the need of protecting 
the soap against metals and any other substances which 
form insoluble soaps. In addition, builders greatly raise 
the efficiency of undecomposed soap by increasing its 


wetting and emulsifying power. (See Fig. 9.) 





Fic. 9 


Apparatus used for the measurement of 

surface tension of solutions. A small cir- 

cular ring of fine platinum wire is allowed 

to touch the surface, then gradually raised. 

The force or pull exerted before the ring 

breaks away from the solution surface is a 
masure of surface tension. 


Materials offered as soap builders are divided into two 
classes—non-alkaline and alkaline: 


Non-ellkaline: 


1. Crystalloids—(a) Neutral salts (common salt). 
2. Solvents—(a) Oils, naphtha, ete. 
8. Colloids—(a) Siarch, (b) Bentonite. 

Alkaline: 


1. Crystalloids— (a) Caustic 
Moderately strong: 1. Soda ash, 2. Trisodium phosphate ; 
(c) Feeble: 1. Modified soda, 2. Borax. 

2. Colloids—(a) Strong: 1. Escolite; (b) Moderately 
strong: 1. Alumina Soapalite; (c) Feeble: 1. Water 
glass, 2. Silicates. 


Strong: 1. soda ; 


(b) 


The non-alkaline soap builders are in reality deterrents 
instead of detergents. They may be classed as “crystal- 
loids,” i. e., neutral salts like sodium chloride (table salt), 
“solvents,” i. e., naphtha and synthetic oils, “colloids,” 
i. e., starch and bentonite. 

The alkaline soap builders are also divided into “‘crystal- 
loids” and “colloids.” In classifying the group of alkaline 
soap builders termed “crystalloids,” caustic soda is con- 
sidered strong, trisodium phosphate and soda ash moder- 
ately strong, and modified soda and borax feeble. In 
classifying “colloids,” Escolite is considered strong, 
Alumina Soapalite, the forerunner of Escolite, moderately 


strong, and waterglass and silicates feeble. 
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The non-alkaline crystalloids have no cleansing power, 
Solvents may have solvent action on certain substances 
but act as dirt in the presence of soap. The non-alkaline 
colloids exhibit a very slight cleansing action due to ad- 
sorption, a property which has been discussed previously, 
but when used with soap they act like fine colloidal dirt, 
consuming soap, and actually hindering instead of helping. 

Crystalloid alkalies possess slight chemical detergent 
action themselves, and retard soap hydrolysis to some 
extent, generally improving the detergency of soap. How- 
ever, they produce poor color, are hard rinsers and are 
harsh in their effect upon the fabric. 

Colloidal alkali is the only alkali having an indepen- 
dent detergent action by virtue of its power in solu. 
tion to break up, loosen and suspend solid dirts. This is 
physical action—not chemical as in the case of the crystal- 
loidal alkalies. As in the case with soap, this is due to 
the active colloidal particles in the soap solution. It is 
safe, because the alkali is colloidally controlled in the 
same manner as soap alkali and, therefore, like soap it is 
free rinsing. It furnishes the necessary alkali to prevent 
soap hydrolysis and consequently increases all phases of 
detergency. 

The ideal builder then should be a strong colloidal alkali. 


SENATOR WHEELER ASKS APPROVAL BY 
SENATE OF HIS RESOLUTION 


Senator Wheeler of Montana on October 3 gave to 
the: press the oral statement that he would ask the ma- 
jority leaders to lay aside the Tariff Bil! long enough so 
that there might be consideration of his resolution (S. 
Res. 49) for an investigation of labor conditions in the 
textile industry. 

The Senator’s announcement came after he had re- 
ceived a telegram from William Green, president of the 
A. F. of L., in which such action was heartily recom- 
mended. 

The resolution, as reported to the Senate by a major- 
ity of the Committee on Manufactures, would direct that 
the investigation be made jointly by the Federal Trade 
and Tariff Commissions. 

Special reference is made to the fact that the textile 
industry is “a beneficiary of high tariff protection.” 

As originally introduced by Senator Wheeler the reso- 
lution applied only to working conditions in the textile 
industry in North Carolina, South Carolina and Tennes- 
see, and the investigation would have been made by the 
Senate Committee on Manufactures. The resolution was 
amended to apply to the whole of the United States and 
the inquiry transferred to the two Federal commissions. 
In a minority report Senator Wheeler urged that the 
investigation be made by -the Senate Committee. 

United Piece Dye Works, Paterson, N. J., are planning 
the early rebuilding of the portion of mill on Van Houten 
Street destroyed by fire September 25, with loss reported 


in excess of $100,000, including equipment and stock. 
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Colorists 


SEPTEMBER MEETING OF THE 
NEW YORK SECTION 


REGULAR meeting of the New York Section con- 

vened on Friday evening, September 27, at 2 Park 
Avenue, New York City, at 8.30 o’clock, P. F. Kingsbury 
presiding as chairman, 

Chairman Kingsbury—Gentlemen, we are very glad to 
see so many here this evening. I have appointed what I 
think a very excellent program committee, and I am sure 
they have a lot of very interesting things in store for us. 
Our first business this evening will be the records of our 
previous two meetings. 

Secretary Wingate then read the minutes of the 
previous meetings. 

Chairman Kingsbury—Does anyone detect any errors 
or omissions: If not, I declare the record approved as 
Have we any unfinished business ? 

Secretary Il ingate—No. 


read. 


Chairman Kingsbury—Any new business ? 

Secretary lVingate—No. 

Ur. Howes—Mr. Chairman, do you want to give the 
names of the program committee, or will you mail it in 
for the record? 

Chairman Kingsbury—The program committee is: H. 
F. Herman, Chairman; F. L. Boom, W. R. Moorhouse, 
P. H. Stott and P. J. Wood. The membership committee 
is: R. R. Sleeper, C. H. Brubaker, A. M. Wehle and Mr. 
Kingman. 

Our speaker this evening is Dr. Carl Z. Draves, of E. I. 
du Pont de Nemours & Co., Inc., whose subject is, “The, 
Manufacture of Anthraquinone Vat Dyes.” Dr. Draves! 

Dr. Carl Z. Draves then read his paper after a 
few preliminary remarks: 


The Manufacture of Anthraquinone Vat Dyes 
By Dr. Caru Z. DRAVES 
E. I. du Pont de Nemours & Co. 


rT’ HE history of the manufacture of the anthraquinone 
L vat dyes is a sequel to the chemical synthesis of In- 

Indigo, the first synthetic vat dye, was placed on 
the market in 1894, ten years after Adolph von Baeyer had 
completed his monumental work of establishing its con- 
stitution. Appreciation of the fact that Indigo contains 
carbonyl groups in its structure stimulated chemists to 
experiment with other compounds containing that con- 
figuration to find other vat dyes. René Bohn, of the 


digo. 
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Badische Aniline und Soda Fabrik, was a chemist who 
had spent much time in the field of anthraquinone chem- 
istry on the synthesis of alizarine and alizarine chrome 
dyes. It was therefore natural that Pohn should make 
the most of his opportunity and try to make a vat dye 
from beta-aminoanthraquinone, since it contains reducible 
In 1901 
Pohn discovered that a blue dye could be made by fusion 
of beta-aminoanthraquinone with caustic potash. 


carbonyl groups and nigrogene, as does Indigo. 


Since 
the blue substance obtained by Bohn resembles Indigo and 
is a derivative of anthracene, he called the new compound 
indanthrene. At this same time Bohn also discovered 
that by raising the temperature of the fusion another vat 
dye could be obtained, to which Bohn gave the chemical 
name of flavanthrene, and which is now known as the 
commercial dyestuff Indanthrene Yellow G. 


3ohn not only discovered the pigments indanthrene and 
flavanthrene, but he also established that these substances 
could be brought into solution with sodium hydrosulphite 
and caustic soda. Vat dyeing as we know it to-day is 
really dependent upon the availability of a simple power- 
ful reducing agent with which the insoluble pigments can 
be readily brought into solution. This need has been ade- 
quately taken care of by the substance we know as sodium 
hydrosulphite. Sodium hydrosulphite was first discovered 
in solution by Schénbein in 1852. Schonbein noticed the 
strange fact that powdered zine dissolves in soditm bisul- 
After the zinc is 
dissolved, Schonbein found, the solution possesses the 
peculiar property of being able to decolorize a blue sus- 
pension of Indigo. 


phite without evolution of hydrogen. 


He also noted that after the zinc pow- 
der has dissolved the total reducing capacity of the solu- 
tion as measured by titration with iodines has been in- 
creased 50%. 
an Alsatian, was able to prepare sodium hydrosulphite in 
the dry state. 


A few years later (1869) Schutzenberger, 


The formula for sodium hydrosulphite, 
however, remained a subject for much controversy until 
the presently accepted formula was unquestionably estab- 
lished by Bernthsen and Pazlen in 1900, 
Bon’s Discoveries 


A new era in dyestuffs opened with the discoveries by 
Bohn of the first two anthraquinone vat dyes, the fore- 
runners of a series of colors which excel all other cotton 
dyestuffs in general fastness properties. Padische at once 
offered the new products to the trade; but at first they 
were received with little enthusiasm, in spite of excep- 
tional fastness properties, because little was known of 
how properly to apply any vat dyes except Indigo, and. 
also because the working qualities of the first batches 
were not exceptional. However, progress was rapid in 
the vears before the war, both in the fields of application 
and of manufacture. 
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New products appeared rapidly 
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until 2 quite complete range of colors was available. As 
the ultimate consumer demanded fabrics of greater fast- 
ness properties, the consumption of vat colors steadily 
increased; and even to-day the rate of increase has not 
slackened. 

The most active competitor of the Padische Company 
in anthraquinone chemistry was Baeyer & Co., of Lever- 
kusen. The chemists of Baeyer & Co. very soon devised 
an alternative method of preparation of indanthrene. They 
followed this at once with a new green of the indanthrene 
type called Algol Green B Paste, which is a dichloro- 
diaminoindanthrene. A notable contribution of Baeyer 
& Co. was the first anthraquinone vat red, offered to the 
public in the year 1907. This first anthraquinone vat red 
was the discovery of a chemist by the name of Thomas- 
chewski, now with the Du Pont company. Although 
other vat reds have been discovered since those days, 
bright reds and scarlets for both dyeing and printing still 
constitute the greatest deficiency in the anthraquinone se- 
ries of dyes. In 1908 and succeeding years Baeyer & Co, 
produced many Algol colors, most of which have been 
more valuable for dyeing than printing. 

Textile printers will be primarily interested in knowing 
when the printing of anthraquinone vat colors became 
practicable according to modern standards. The pre- 
reduction methods introduced for Indigo previous to 1883, 
and also the glucose and other methods introduced for 
Indigo after that year, were employed at first for printing 
the anthraquinone vat dves. In America, however, those 
early methods have been entirely superseded.  Fortu- 
nately, the chemical most needed to simplify the printing 
of all vat colors—namely, a stable reducing agent which 
would become active only under the high temperature in 
an ager—became available very soon after the indanthrene 
dyestuffs were on the market. I refer to formaldehyde 
sulphoxylate, which was discovered in 1902 by Baumann, 
Thesmar and Frossard, chemists with Zundel of Moscow. 
Of nearly equal importance for textile printing were the 
great improvements made in agers about the same time. 
Before uniformly satisfactory results could be obtained 
in printing vat colors, however, it was also necessary that 
the pastes of the vat dyes themselves be of suitable qual- 
ity. The dyestuff manufacturers constantly studied the 
problem of improving the printing quality of their pastes. 





Raw MATERIALS FOR THE MANUFACTURE OF 
ANTURAQUINONE VAT DyEs 


In the manufacture of the anthraquinone vat colors, 
entirely different starting materials are necessary than 
those reauired for other dyestuffs (except the anthraquti- 
none acid and mordant dyes)—namely, anthraquinone and 
2-methyl anthraquinone. In Europe, anthraquinone is 


made from anthracene by oxidation of the anthracene with 
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sodium dichromate and sulphuric acid. The anthracene 
is obtained from that fraction in the distillation of coal 
tar which passes over between 270° and 400° C. The 
hard pitch left behind after the distillation is used for 
making briquets. In this country, on the other hand, 
since hard pitch finds very little use, and since a soft 
pitch is in great demand for road-building and other pur- 
poses, distillers of coal tar do not find it profitable to 
separate the anthracene fraction. As a consequence, an- 
thracene is too dear in the United States for the manu- 
facture of anthraquinone, and it was necessary to find an 
entirely different source for this primary chemical. In 
1917, when the American dye industry was struggling to 
get established, government chemists in Washington per- 
fected a strictly American method for the oxidation of 
naphthalene to phthallic anhydride. Anthraquinone is 
made from the phthallic anhydride in two steps. In the 
first step the phthallic anhydride is condensed with henzol 
by the well-known Friedel and Crafts method to form 
2-henzoyl benzoic acid. Fuming sulphuric acid is used 
in the second step to eliminate one molecule of water from 
this substance tc cause ring closure. 
then anthraquinone. 


The final product is 
If toluene is substituted for henzo! 
in the Friedel and Crafts synthesis, the 2-methyl deriva- 
tive for anthraquinone is obtained by the same method. 


lf we were to consider in an understanding manner the 
chemistry of the manufacture of all the anthraquinone 
vat dyes which are or which have been on the market, we 
would find that it would take us several days. All we can 
do is to give you an idea of the complexity of the manu- 
facturer’s problems by giving in some detail the processes 
involved in the production of a few of the more impor- 
tant tonnage colors. The types we shall consider are the 
following: The indanthrene blue type; the flavantirene 
type. or Yellow G; the pyranthrone type, which includes 
the Golden Oranges; the violanthrone type, which in- 
cludes Dark Blue BO, Green BN and Black B; the iso- 
violanthrone type, such as Violet RRD; and very briefly 


the benzovlamino type, which includes some of the Algol 
colors. 


MANUFACTURE OF BETA-AMINOANTHRAQUINONE 
We shall start our discussion of how vat colors are 
actually manufactured with the preparation of beta- 
aminoanthraquinone, since that substance is used as an 
intermediate for the preparation of the most important 
of the vat colors—-namely, the indanthrene blues. <A 
mixture of one part of anthraquinone and one part of 
fuming sulphuric acid is heated for one hour at a tem- 
perature of 160° C. (320° F.). 


Sulphonation takes place 
in the beta, or 2, position. 


The mixture is drowned in 
water, and then the hot solution of sulphonic acid is fil- 
tered to recover unchanged anthraquinone, which can be 
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used over again. The hot filtrate is allowed to cool with 
the addition of Na,SO, or Na,CO,, whereupon the so- 
dium salt of anthraquinone-beta-sulphonic acid crystal- 
lizes out. Because of the beautiful silvery sheen of the 
crystals, this substance is called silver salt. The silver 
salt is then filtered off for the preparation of beta-amino- 
anthraquinone. . 

The wet silver salt is charged into an autoclave with 
twice its weight of 28% aqueous ammonia and with a 
considerable amount of catalyst, such as manganese di- 
oxide. The autoclave is closed and the whole is heated 
for twenty-four hours with gas flames to a temperature 
of 175° to 200° C. (347° to 392° F.). Vigorous agitation 
is essential for the success of the operation. An idea of 
the engineering problems encountered may be gained if 
we appreciate that during that long heating the pressure 
in the autoclave increases to about 1,000 pounds per 
square inch. Difficulties such as those of keeping the 
valves and the gasket under the cover from leaking and 
of not letting the temperature run away and blow up the 
place are merely incidental parts of the work. The next 
day after the autoclave has been allowed to cool, the man- 
ganese dioxide is caused to go into solution by reduction 
with sulphur dioxide. The beta-aminoanthraquinone is 
then filtered off and dried in open pan driers. 


MANUFACTURE OF INDANTHRENE BLUES 


The indanthrene blues are made from 


anthraquinone by fusion with alkali. 


beta-amino- 
Twenty-five parts 
of potassium hydroxide are melted with one part of so- 
dium nitrate in a large pot. Five parts of beta-amino- 
anthraquinone are added to the melt at as low a tem- 
perature as possible. The fusion is heated to 225° C. 
(437° F.) for a period of thirty minutes. The molten 
mass is then blown into water and dissolved. Any delay 
causes a loss of yield; and yield, as we know, is the great 
goal of the manufacturing organic chemist. Former 
practice was to allow the fusion mass to cool and solidify 
in one solid block, and then to break this up and dissolve 
it in water. The new method of blowing the fusion mass 
into water, however, is very much faster and simpler than 
the old method. The blue pigment, Indanthrene A, will 
now be observed in suspension in the water, together with 
a considerable proportion of an impurity called Indan- 
threne BR. The Indanthrene A has been formed during 
the fusion by elimination of four atoms of hydrogen be- 
tween two molecules of beta-aminoanthraquinone with 
condensation of the latter into the brown leuco form 
known as N-dihydro-1 :2 :2’:1'-anthrahydroquinoneazine. 
The blowing into water oxidizes the brown vat to the blue 
pigment. The mixture of Indanthrene A and B is filtered 
off and washed until free of alkali. 


The next step in the manufacture of our dye is one of 
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purification, inasmuch as Indanthrene B is very dull and 
fugitive compared with Indanthrene A. The mixture is 
suspended in seventy to one hundred parts of 2% NaOH 
and enough hydrosulphite is added to the warm suspen- 
sion of the pigments to vat the colors completely. When 
the solution is allowed to cool slowly to 35° C. (95° F.), 
with the addition of a little salt, long, blue, needle-like 
crystals of the sodium salt of the leuco derivative of 
Indanthrene A crystallize out; the unwanted Indanthrene 
B remains in solution. The Indanthrene A crystals are 
recovered in a filter press, and washing is continued at 
35° C. (95° F.) with a solution containing 4% of so- 
dium hydrosulphite and 2% of caustic soda until the fil- 
trate runs clear. The washed leuco crystals are aerated 
in boiling water until oxidation is complete and the color 
is entirely precipitated in the pigment form. The pig- 
ment is then filtered off in a filter press and washed until 
free from alkali. The wet press cake is standardized as 
Ponsol Blue RS Paste by dilution with sufficient water to 
give the correct strength and by preparation of the paste 
in such form that it will work properly for dyeing. When 
crude Blue R is desired for the manufacture of Ponsol 
Brilliant Blue R, Ponsol Blue GD or Ponsol Blue BCS, 
the wet press cake of indanthrene is dried in shallow pans 
and then ground into a fine powder. This powder, called 
Ponsol Blue R Crude, is about 99% pure. 

Ponsol Briiliant Blue R Paste is the highly purified 
form of Ponsol Blue R. The crude Blue R powder is 
dissolved in concentrated sulphuric acid, in which it is 
readily soluble, to form a dark brown solution. The sul- 
phuric acid solution is diluted with dilute sulphuric acid 
until the acid content is about 80%. The blue indan- 
threne separates from the 80% sulphuric acid as crystals 
of azine sulphate. The crystalline azine sulphate, after 
recovery by filtration and thorough washing with 80% 
sulphuric acid, is redissolved in fresh, pure, concentrated 
sulphuric acid. The indanthrene pigment is reprecipitated 
in a very pure form by drowing of the sulphuric acid 
solution in water. The pigment is filtered off and washed 
thoroughly with water until acid-free. The washed filter 
cake is then standardized as Ponsol Brilliant Blue R 
Paste, a product which owes its brilliancy of hue to its 
great purity. 

























































PonsoLt BLuE GD 


Ponsol Blue GD is the chlorinated derivative of indan- 
threne. For its preparation one part of dry crude Ponsol 
Blue R is suspended in ten parts of nitrobenzene. The 
suspension is heated in an iron pot to 80° C. (176° F.), 
and chlorine is passed in until chemical analysis of a sam- 
ple oxidized in a Parr bomb shows that the chlorine con- 
tent has reached the proper value. The chlorinated color 
is filtered off hot on a Nutsch filter. If you can visualize 
a glorified Buchner funnel about 6 feet across in which a 
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filter cloth is used instead of filter paper, you will have a 
good conception of a Nutsch filter. The chlorinated pig- 
ment is washed on the Nutsch with nitrobenzene to free 
it from soluble organic impurities, and it is then trans- 
ferred to a vacuum graining bowl. The nitrobenzene is 
evaporated off while the crude Blue G is being ground. 
We have now obtained a quite pure monochloroindan- 
threne. 

Since Ponsol Blue GD is used principally for printing, 
however, it must be purified still farther. The crude 
Blue G is dissolved in water-white 95% sulphuric acid. 
All vat colors possess this peculiar property of being solu- 
ble in concentrated sulphuric acid; in fact, we make use 
of this property to check the strengths of vat colors with 
the spectrophotometer. The sulphuric acid solution is 
poured into water with stirring—or drowned, as we call it 
—to precipitate the pigment again. The precipitated pig- 
ment is filtered off and washed with water until free from 
acid. The washed press cake is suspended in warm 5% 
caustic soda at 50° C, (122° F.) and enough sodium hy- 
drosulphite is added to vat the color. When the solution 
is allowed to cool to 30° C. (86° F.), the sodium salt of 
the leuco derivative crystallizes out in long needles. A 
microscope is used at this point to make sure that the 
leuco crystals are entirely free from any unreduced par- 
ticles. The suspension of leuco crystals is filtered at 
30° C. (86° F.) and the crystals are washed with a solu- 
tion containing 1% of salt, %4% of caustic soda and 
1/10% of sodium hydrosulphite until the filtrate is en- 
tirely clear. We may say that practically none of the 
1% of impurities in the crude Blue R remains after this 
last purification. The crystalline leuco press cake is 
aerated in water until oxidation is complete; it is then 
filtered and finally washed until the filtrate is free from 
caustic soda. In order to remove the last traces of alkali 
and salt, the oxidized press cake is suspended in boiling 
water, made slightly acid with dilute sulphuric acid, and 
filtered still again until acid-free. This final filtering in 
a slightly acid medium is necessary, because if much 
washing is attempted when the cake is slightly alkaline 
the color passes into colloidal suspension and goes through 
the filter. The final acid-free press cake is then ready to 
be standardized and finished as Ponsol Blue GD Double 
Paste, a brand particularly recommended for printing. 

Ponsol Blue BCS Powder and Paste are made from 
crude Blue R in much the same way as Ponsol Blue GD, 
with a few minor changes in the process. In the first 
place, chlorination is carried on toa higher degree until 
chemical analysis shows that the trichloro derivative has 
been obtained. Secondly, since Blue BCS is not used for 
printing textiles, the second purification by the method of 
vatting and salting can be omitted. 

Although Ponsol Blue GD is a very excellent color, it 
does not possess a fastness to chlorine which is sufficient 
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to pass the requirements of the Nafal Label. The world 
has needed a printing blue of high tinctorial value which 
is faster to chlorine. The Du Pont company has met 
that need by producing Leucosol Blue CL, a highly puri- 
fied, specially chlorinated indanthrene blue in paste form 
containing an impregnating solvent. This solvent gives 
the color high tinctorial value, because it solubilizes the 
ager and permits it to dye the cotton fiber. 


CHLORINE FASTNESS OF TITE Ponsol. BLUES 


Although we have not the time here to enter deeply into 
a discussion of the properties of the indanthrene blues, 
let me emphasize that the chlorine fastness of either Pon- 
sot Blue BCS or Leucosol Blue CL depends upon the 
chlorine content of the dye. If this is true, any treatment 
which decrezses the chlorine content of the molecule de- 
creases the chlorine fastness. In general it may be stated 
that the chlorine content of trichloroindanthrene is slowly 
decreased by the action of alkali in the presence of hydro- 
sulphite at elevated temperatures. The reduction and dye- 
ing of Ponsol Blue BCS, or any other highly chlorinated 
blue on the market, at temperatures above 115° F 
be avoided if chlorine fastness is an object. Do you know 
that Ponsol Blue GD when reduced and dyed at 115° F. 
is just as fast as Ponsol Blue BCS or any other blue of 
the high chlorine type when the latter is reduced and dyed 
at or above 140° F.? The pre-reduction of Leucosol Blue 
CL printing pastes in the presence of caustic alkali, par- 
ticularly at higher temperatures, leaves this color with 
hardly greater chlorine fastness than Ponsol Blue GD. 
Pre-reduction of Leucosol Blue CL printing pastes in the 
presence of potassium carbonate, although not at all rec- 
ommended, decreases the chlorine fastness less than pre- 
reduction in the presence of caustic alkali. The aging of 
Leucosol Blue CL prints at temperatures above 218° F. 
must likewise be avoided to retain chlorine fastness. When 
compounded into a printing paste of the proper composi- 
tion, and when properly aged, however, Leucosol Blue 
CL gives prints of great depth and exceptional brightness 
which cannot even be approached in chlorine fastness by 
any other printing blue on the market. 


. is to 


MANUFACTURE OF PoNSOL YELLOW G 


To return again to the subject of manufacturing an- 
thraquinone vat dyes, Ponsol Yellow G is made from 
beta-aminoanthraquinone, the same intermediate used for 
the preparation of the blues. Two parts of beta-amino- 
anthraquinone are added to a solution of seven parts of 
antimony pentachloride in twenty parts of nitrobenzene. 
The solution is gently boiled (temperature approximately 
220° C., or 438° F.) for about one hour. The beta- 
aminoanthraquinone undergoes auto-condensation, with 
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the formation of two molecules of water and two mole- 
cules of hydrogen chloride for every molecule of flavan- 
threne. The flavanthrene crystallizes out from the nitro- 
benzene upon cooling and is recovered by filtration upon 
a Nutsch filter. Frum an operating viewpoint it is im- 
portant not to lose nitrobenzene fumes. The flavanthrene 
crystals are dried in a vacuum graining bow] to free them 
from nitrobenzene. The dried flavanthrene is then puri- 
fied by acid pasting in the manner we have already de- 
scribed for the blues. The sulphuric acid solution of the 
color is drowned in water, and the pigment is filtered off 
and washed acid-free. The washed press cake is now 
ready for standardization and finishing as Ponsol Yellow 
G Double Paste. 


MANUFACTURE OF PoNSOL GOLDEN ORANGES 


The Ponsol Golden Oranges are made from a different 
starting material than the blues and yellow ; namely, from 
2-methylanthraquinone.* Without going into detail, let us 
merely outline the steps through which this starting ma- 
terial is carried before we get to the chemical reaction 
which produces the color itself. The 2-methylanthraqui- 
none is nitrated to 1-nitro-2-methylanthraquinone. By 
reduction of this nitro compound with sodium sulphide 
and subsequent purification we obtain 1-amino-2-methy]- 
anthraquinone. The last substance must be condensed by 
Ulmann’s method to 2 :2’-dimethyl-1 :1’-dianthraquinonyl. 
Briefly, this condensation is accomplished by diazotiza- 
tion, followed by treatment of the separated diazonium 
sulphate with copper powder in the presence of acetic 
anhydride. The final dimethyldianthraquinonyl is recov- 
ered in a very pure state by filtration, by washing with 
nitric acid and then with water to remove copper powder 
and acetic anhydride, and lastly by recrystallization from 
nitrobenzene, followed by drying in a vacuum graining 
howl. 


If even this sketchy exposition of the series of chemical 
reactions required for the production of merely the inter- 
mediate from which the Golden Oranges are made seems 
complicated, you can imagine the time and expense nec- 
essary to carry out such a series of organic chemical re- 
actions in a plant. Furthermore, at every operation there 
are certain losses which decrease the yield. These loses 
are of severai kinds, some of which can be reduced by 
increased skill and others which are entirely unavoidable, 
such as the losses occasioned by side chemical reactions. 
In order of increasing importance we may list the losses 
encountered in the manufacture of an organic substance 
as follows: (1) Mechanical losses; (2) losses from the 
solubility of compounds in the media used for reaction 
and in the media used for recrystallizations and purifica- 
tions. and (3) losses from side chemical reactions which 
produce undesirable impurities. In the production of a 
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dyestuft after a succession of several chemical reactions pyranthrone do print well? Many people think that the 
and purifications, the chemist sometimes wonders if he is ease with which a vat color reduces is the principal fac- 
going to have anything left. If the over-all yield is 70% tor which determines suitability for printing. That ease 
of theory for each step in a series of operations required of reduction is important is undoubtedly true, because 
for the preparation of a substance, approximately half of | both Ponsol Blue BCS and Golden Orange 4R are non- 
the material is lost after only two operations; if the yield printing and they both reduce with more difficulty than 
is about 80% of theory for each step, it requires three those dyes which do print. 

operations to effect a loss of approximately half the ma- 


terial; and if the yield is 90%—considered exceptionally SOLUBILITY OF ALKALI 
high for most chemical reactions and recoveries—it re- 7 ‘ . dai : 2 
quires six steps before half of the material has been lost. here is another factor, the solubility of the alkali salt 


To return to the synthesis of the Golden Oranges, one of the leuco compound after reduction, which has more 
a : . ’ : i - : : 
part of 2:2’-dimethyl-1:1'-dianthraquinonyl is fused at  ‘ do with printing than many of us appreciate. It seems 
125° C. (257° F.) aa deel parts of stechialie potash. After tue that all vat dyes of which the leuco compound is not 
one hour, the melt, which contains the dyestuff in the Y&TY soluble do not print well. Furthermore, proot that 
leuco form, is blown into hot water and is oxidized by Solubility of the leuco salt after reduction is important in 
blowing with air. The orange pigment is recovered in a its effect upon the tinctorial value of a vat dye in printing 
filter press and washed until free from alkali. Purifica- ' furnished by the fact that whenever the potassium salt 
tion of this crude material by acid pasting in the manner of the leuco compound is more soluble in aqueous solu- 
previously described gives a product known chemically as tion than the sodium salt, a potassium carbonate printing 
pyranthrone, which is very, very pure indeed. Dilution formula gives greater tinctorial value than a soda ash for- 
- ’ o 7? - . yi . — . . 3 - ° . 
of this pure press cake with water to the proper strength mula. I onsol Blue GD yoke striking example of a color 
and special treatment to produce the necessary desirable for which this is rue. The difference = on between 
colloidal properties gives us Ponsol Golden Orange G soda ash and potassium carbonate in the printing of Pon- 
a - Ss . a 
- ; : 5 or : RO ad ip ‘ renk 
Paste, a dyestuff suitable for either dyeing or printing. sol Blue GD is more than counterbalanced by the gain in 
tinctorial value with a potash formula. Another proof 
Ponsor GoLDEN ORANGE 2RT that solubility of leuco compound has much to do with 
printing is the fact that when the solubility of the leuco 
Ponsol Golden Orange 2RT is made from crude compound is not exceptionally high, the pre-reduction 
Orange G before purification. The crude orange, or py- pmethod of Printing grves weaker results than the straight 
; . . 38 c ” ies 
ranthrone, is chlorinated to dichloropyranthrone by method. It is probable that pre-reduction in such “aa 
treatment with gaseous chlorine in hot nitrobenzene until —Petmits slightly soluble leuco compounds to crystallize out. 
chemical analysis indicates the proper chlorine content. Solubility of leuco compound and ease of reduction, 
e ° ; . . ? ts S 7 
The chlorinated pigment is recovered by filtration and is howe oe eee sufficient in themselv es to determine the 
freed from nitrobenzene by drying and grinding in a adaptability of a vat dye for printing. The affinity of the 
vacuum graining bowl. Acid pasting of the dried powder leuco compound for the fiber seems to be of equal impor- 
is all that is necessary to give a press cake of exceptional "Ce. For example, many Algol dyes, such as Ponsol 
purity to be finished and standardized. The final product, me ae ace. both solute and easy to reduce, and yet 
Ponsol Golden Orange 2RT Paste, is used for both dye- they are not suitable for printing. These same colors ex- 
ing and printing hibit less affinity in dyeing than those vat colors which are 
>? = . eae . . 
used in both printing and dyeing. It is probable that the 
benzoyl amino groups characteristic of the Algol types 
have something to do with the poor affinity of those prod- 
ucts for cotton, 


Ponsol Golden Orange 4R is prepared in much the 
same way as the 2RT brand, except that three atoms of 
bromine are introduced into the molecule instead of two 
atoms of chlorine. Ponsol Golden Orange 4R Paste is 
useful where a reddish orange of excellent fastness prop- 


Pa ‘ ; es MANUFACTURE OF BENZANTHRONE AND 
erties is desired. It is not recommended for printing. 


a : CHLOROBENZANTHRONE 
Since the greater proportion of the vat color manu- 


factured in the United States is used in textile printing, The vat dyes we have considered thus far are made 
let us consider the general proposition of why some vat from amino and methyl derivatives of anthraquinone. The 
dyes print satisfactorily and others do not. For example, colors of the violanthrone and iso-violanthrone types are 
why is it that trichloroindanthrene, or Ponsol Blue BCS, made from entirely different intermediates ; namely, from 
and tribromopyranthrone, or Ponsol Golden Orange 4R, henzanthrone and chlorobenzanthrone, respectively. The 
are not suitable for printing and yet the monochloro de-  vinlanthrone types include Ponsol Dark Blue BR and the 
rivative of indanthrene and the dichloro derivative of ise-violanthrone types include Ponsol Violet RRD. 
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Benzantlrone is used not only for making the violan- 
throne colors directly but it is also used for making chloro- 
benzanthrone. Benzanthrone is manufactured from an- 
thraquinone according to the following procedure: Six 
hundred pounds of anthraquinone are dissolved in 1,800 
pounds of concentrated sulphuric acid. The anthraqui- 
none is partially reduced to anthranol at 50° C. (122° F.) 
with 200 pounds of freshly precipitated copper powder. 
The temperature is raised to 90° C. (194° F.), 200 
pounds of glycerine are slowly run in over a period of 
three hours, and at the same time the temperature is al- 
lowed to go up to 110° C. (230° F.). Condensation is 
then complete. The allylidineanthrone formed as an in- 
termediate substance during the condensation acts as a 
reducing agent as it passes into benzanthrone. The re- 
ducing action of this ring closure reduces the remainder 
of the anthraquinene to anthranol, and the latter can then 
enter into the condensation. At the conclusion of the 
condensation the benzanthrone is precipitated by drown- 
ing of the sulphuric acid solution in water. About 650 
pounds of dry benzanthrone is recovered by the processes 
of filtering, washing and drying. 

For the preparation of chlorobenzanthrone, the benzan- 
throne need not be dried. The moist press cake of hen- 
zanthrone—about 650 pounds calculated on a dry basis— 
is stirred into 2,000 gallons of water at 50° C. (122° F.). 
Chlorine is passed into the suspension until analysis after 
combustion of a sample in a Parr bomb shows a chlorine 
content of 12% to 17%. No catalyst or chlorine carrier 
is necessary for the chlorination. The color of the sus- 
pension changes during chlorination from bottle green to 
clear golden yellow. The chlorobenzanthrone is recovered 
by filtration, washed acid-free and dried. 


MANUFACTURE OF PoNSOL VIOLET 2RD 


The first step in the manufacture of Ponsol Violet 2RD 
consists of fusing 250 pounds of chlorobenzanthrone in 
a mixture of 750 pounds of caustic potash and 500 pounds 
of absolute alcohol at a temperature of 150° C. (302° F.) 
for three hours, or until a sample shows no unchanged 
chlorobenzanthrone. The mixture is drowned in 3,000 
gallons of water, boiled to effect oxidation of the color, 
and filtered in a filter press. The press cake is washed 
until free from alkali and dried. The product is Violet R 
crude, or isoviolanthrone. Chlorination of the Violet R 
crude is effected with sulphuryl chlorine in nitrobenzene. 
The final product, dichloro-isoviolanthrone, is purified 
and standardized as Ponsol Violet 2RD Paste, a brand 
used for both printing and dyeing. 


MANUFACTURE OF THE VIOLANTHRONE SERIES 
oF Vat Dyes 


Of the anthraquinone vat dyes belonging to the violan- 
throne series, we shall have time to discuss only three 


closely related products—Ponsol Dark Blue BR, Ponsol 
Green BN and Ponsol Black B. 


The simplest of the violanthrone series, Ponsol Dark 
Blue BR. is made by a fusion of 250 pounds of benzan- 
throne for two hours at 180° C. (356° F.) in 1,250 
pounds of potassium hydroxide and 250 pounds of sodium 
acetate. the fusion mass is drowned in water, blown 
with ait until oxidation is complete, and filtered. ‘The 
press cake is washed alkali-free and dried. The dry 
powder is purified by acid pasting in sulphuric acid. The 
purified product, known chemically as violanthrone, is. 
standardized as Ponsol Dark Blue BR Paste. 


BN is the nitro derivative of violan- 
For its preparation, 300 pounds of Dark Blue 
BR on a dry basis are suspended in 3,000 pounds of nitro- 
benzene. Nitration is effected with 200 pounds of nitric 
acid at 60° C. (140° F.). Since the impurities are quite 
soluble in nitrobenzene, the product obtained by filtration 
of the nitrobenzene suspension, followed by washing with 
nitrobenzene and then with benzene, is quite pure nitro- 
violanthrone. The washed precipitate is dried and then 
further purified by acid pasting. The final press cake, 
after thorough washing with water, is standardized as 
Ponsol Green BN Paste. During the vatting of Ponsol 
Green BN for dyeing the nitro group is reduced to an 
amino group. On the fiber the aminoviolanthrone is 
green. Oxidation of the green (not diazotization, as it is 
sometimes erroneously called) with hypochlorite or ni- 
trous acid transforms the green amino body back to the 
black nitro compound. 


Pornsol Green 
throne. 


Ponsol Black B is essentially the same chemically as 
Ponsol Green BN, except that in the manufacture of the 
black the nitrobenzene is removed from the nitro deriva- 
tive after nitration by distillation with steam in the pres- 
ence of 500 pounds of caustic soda. Certain isomers are 
left in the black by this procedure which give greater ful- 
ness to the shade when used as a black. The remainder 
of the process for the preparation of the black, including 


even acid pasting, is exactly the same as for Ponsol 
Green BN. 


MANUFACTURE OF THE ALGOL TyPE OF Vat Dyes 


The Algol series of anthraquinone dyes still remain for 
consideration. However, rather than bore you with fur- 
ther details of manufacture, let me merely suggest the 
steps by which one of the Algol series, Ponsol Yellow 
AR, is obtained. Anthraquinone is nitrated to 1 :5-dinitro- 
anthraquinone. Reduction of the nitro compound with 
sodium sulphide gives diaminoanthraquinone. The di- 
aminoanthraquinone is condensed with benzoyl chloride 
in nitrobenzene to form dibenzoyl diaminoanthraquinone. 
After purification and standardization the product is 
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known as Ponsol Yellow AR Double Paste, a dyestuff 
used only in dyeing. 

Although there are many other types of anthraquinone 
vat dves which have not even been mentioned in this ex- 
position of manufacturing processes, suppose that we 
leave the field of synthetic chemistry at this point to con- 
sider a very important phase in the manufacture of vat 
dyes which has not yet been sufficiently emphasized in 
this paper; namely, the finishing of vat dyestuff pastes. 
The subject of the finishing of vat pastes is of impor- 
tance to dyers, and especially to printers, because the 
satisfactory working properties of vat colors depend upon 
the physical consistency of the paste as well as upon the 
chemical purity of the dye. Perhaps the greatest contri- 
bution of America to progress in the manufacture of vat 
dyes has been in the finishing of pastes. Much study and 
research have been directed toward the problem of pre- 
paring uniform, colloidally dispersed, non-settling suspen- 
sions free from gritty particles which might scratch cop- 
per rollers. Those of you who can remember the pastes 
of a few years ago, when the pigment was apt to be found 
in a hard mass under a layer of clear water, appreciate 
the progress which has been made. Our own company 
has been the leader in the endeavor among vat dve manu- 
facturers to produce pastes which would please the tex- 
tile printer. Need I point out that our company markets 
only one quality of vat dye paste which is recommended 
for either printing or dyeing? 

In this paper I have not tried to give you recipes for the 
manufacture of vat dyes which would enable you to go 
home and prepare your own, because I am sure you are 
not interested in doing that sort of thing. What I have 
tried to do, however, is to give you an appreciation of the 
great complexity of anthraquinone vat dye manufacture 
in comparison with azo and sulphur color manufacture, 
and an appreciation of the problems and difficulties en- 
countered in this field. I hope, also, that a consideration 
of the high temperatures and drastic chemical processes 
to which the anthraquinone derivatives are subjected in 
the preparation of vat dyes will help you to understand 
why the anthraquinone dyestuffs on the fiber withstand 
destructive agencies which would completely destroy the 
cheaper azo and sulphur colors. 


Discussion 


Chairman Kingsbury—Are there any questions ? 

Mr. Drubin—Has Indanthrene B any commercial use? 

Dr. Draves—No. 

Mr. Drubin—What becomes of the Indanthrene B in 
the reaction where Indanthrene A and B are both formed 
at the same time? 

Dr. Draves—The sodium salt of the leuco compound 
of Indanthrene B is more soluble than that of Indan- 
threne A. This difference in solubility allows us to sepa- 
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rate Indanthrene A from Indanthrene B by vatting the 
mixed pigments obtained upon blowing the melt into 
water. The indanthrene A crystallizes out upon cooling 
the vatted solution and is recovered by filtration. The 
Indanthrene B remains in solution. 

Mr. Ciark-—-Why does a dyeing of Ponsol Violet RR 
turn red when it becomes moist ? 

Dr. Draves—I do not know—unless it is possible that 
the violet has a tendency to form a red additive compound 
with water. 

Member—Was it known before 1917 that phthalic an- 
hydride could be made by oxidation of naphthalene? 

Dr. Draves—Yes; but the contribution of Gibbs and 
his co-workers in Washington was that they discovered 
that phthalic anhydride could be made by oxidation ot 


of the fiith and sixth groups of metals in the Periodic 
System. Previously naphthalene had been oxidized by 
treatment with fuming sulphuric acid in the presence of 
mercury as a catalyst. The yield by the old method was 
much lower than by the present American method. 

Mr. IVinkler—Why are cotton and rayon goods some- 
times tendered after printing with vat colors? 

Dr. Draves—A mill in the South had very serious trou- 
ble with tendering after dyeing with Ponsol Golden 
Orange G. We found that the bright Southern sun 
sometimes shone on the goods before they had been 
rinsed. * I don’t know whether you refer to that type of 
tendering or not. This action of light in tendering has 
been discussed by Scholefield and Patel in the Journal of 
the Society of Dyers and Colourists for 1928. 

Mr. Il inkler-—I have in mind a black dye which seems 
to have caused trouble. 

Dr. Draves-—Black ? 

Mr. \Winkler—Black, more than the lighter shades of 
green or blue. 

Dr. Draves—Too high a concentration of alkali is 
harmful to rayon. I am afraid I can offer no further 
suggestions. 

Chairman Kingsbury—Are there any more questions? 

Mr. Haroli—What vield of indanthrene is obtained in 
the fusion of beta-aminoanthraquinone? I know that was 
a desperate process one time and that a yield of 35% was 
considered good. 

Dr. Dreves —The yield depends upon the conditions of 
the reaction. If the temperature of the fusion is too low, 
the proportion of the undesirable Indanthrene B increases. 
Too high a temperature is also to be avoided. 

Member—Why could not the blues be chlorinated to 
the point where they would be absolutely chiorine-fast ? 

Dr. Draves-—The blues turn green upon treatment with 
bleach because of oxidation of the N-dihydroazine form 
to the azhydrine and not because of the further chlorina- 
tion of the indanthrene molecule by the bleach solution. 
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The chlorine content of indanthrene affects the ease with 
which the blue N-dihydroazine is oxidized to the green 
azhydrine; the greater the chlorine content of the mole- 
cule the more difficult the oxidation to the green form. 
There is a practical limit to the amount of chlorine which 
can be advantageously introduced, however, because the 
color becomes extremely difficult to vat if more than three 
atoms of chlorine are introduced. 

Mr. Drubin—To what group of anthraquinone vat dyes 
does Caledone Jade Green belong ? 


Dr. Dreves—Caledone Jade Green, or our Ponsol Bril- 
liant Green G, is a dimethoxyviolanthrone. Of the very 
large number of colors which I had to omit in my paper 
because of a desire to restrict its length, Caledone Jade 
Green is the most important. Briefly, the color is manu- 
factured by oxidation of violanthrone—presumably to a 
dihvdroxyviolanthrone-—followed by methylation with di- 
methylsulphate in the presence of soda ash while sus- 
pended in nitrobenzene. The crude product is purified 
and standardized in the usual way. 


Member—In your recent paper upon’ the dyeing of 
Ponsol Blue BCS you recommend the use of glucose in 


the soaping operation. Has that any advantage with other 
colors? 


Dr. Draves—No. Glucose is useful only in the soaping 
of the anthraquinone vat blues, Ponsol Blue RS, Bril- 
liant Blue R, Blue GD, and especially Blue BCS. It is 
also of advantage with Leucosol Blue CL and Ponsol 
Blue 3G. Glucose is of advantage in the soaping of the 
blues because it acts as a reducing agent for a trace of 
green azhydrine which is always formed in the color on 
the fiber when the leuco compound of any of the blue oxi- 
dizes in the presence of alkali. And since oxidation of a 
dyeing always takes place under these conditions, an un- 
soaped dyeing is always greener than the soaped dyeing. 
Since the chemistry of all the other vat colors is differ- 
ent, glucose has advantage only for the soaping of the 
blues. Most of the anthraquinone vat colors are not 
harmed by soaping in the presence of glucose, however, 
except a very easily reduced color such as Ponsol Yellow 
G, which may be reduced and stripped to some extent. 

Member—Why does Yellow G sometimes reduce with 
soap and soda? 


Dr. Draves—For the reason I gave; namely, the ease 
with which it is reduced. Too high a concentration of 
alkali is to be avoided in the soaping of Yellow G because 
even the fiber itself can act as a reducing agent for the 


yellow. As you know, a dyeing of Yellow G fades 
greener after long exposure in the Fade-Ometer because 
the action of the light facilitates reduction of the color by 
the fiber. Soaping in the case of the yellow completes 
the oxidation of the color to the normal reddish-yellow 


shade. Soaping in the case of the blues, as I have ex- 


plained, completes the reduction of the color to the N- 
dihydroazine. 

Member —Do you think it would be better to soap 
Yellow G a little under the boil? 

Dr. Draves-—Yes, 1 do. Yellow G loses strength with 
too long soaping, especially at the boil. A temperature of 
about 200° F. is best for soaping Yellow G. In the case 
of the blues, on the other hand, the higher the tempera- 
ture of soaping the better. The rate of reddening of the 
blues with soaping approximately doubles with every 
15° F. increase in temperature. It is important in the 
case of most of the other anthraquinone vat colors also, 
in developing the fastness, to soap as vigorously as con- 
ditions will permit. 

Chairman Kingsbury—Are there any more questions? 

Mr. Howes—I move we give Dr. Draves a rising vote 
of thanks. 

The motion was seconded. 

Chairman Kingsbury-—A motion has been moved and 
seconded that we give Dr. Draves a rising vote of thanks 
for this paper. 

The members arose and applauded. 

Chairman Kingshbury—Our next meeting, gentlemen, 
will be in Paterson, and we can promise you a very in- 
teresting meeting. Mr. Wood is going to give us a talk 
on his trip to Spain. 


The meeting adjourned at 9.15 o'clock. 


NOTICE 


The final form of the Year Book of the A. A. T. C. C. 
will go to press the latter part of this week—about the 
lst of November. There is still opportunity for organiza- 
tions who have not yet taken the opportunity offered to 
advertise in this Annual if they send their copy via spe- 
cial delivery to the Howes Publishing Company, 90 Wil- 
liam Street, New York City, acting as agents for the As- 
sociation, immediately. The rates for advertising ap- 
pearing are: Half page, $30; full page, $60, net. 


Applicants for Membership 
-lctive Membership 


Bell, Thomas I:., bleaching demonstrator, Roessler & 
Hasslacher Chemical Company, Bleaching Station, 
Perth Amboy, N. J. Sponsors: Thomas D. Ainslie 
and D. J. Campbell. 

Harrison, Richard, foreman, dyeing and bleaching, Cali- 
fornia Cotton Mills Company, Oakland, Calif. Spon- 
sors: George L. Armour and John A. Metzler. 


Kenlan, C. J., chemist, National Oil Products Company, 
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3625 Jasper Place, Chicago, Ill. Sponsors: C. W. Junior Membership 
Wille and N. Grotelueschen. De Leeuw, Peter, research chemist, Roessler & Hass- 
Sheehan, John C., assistant superintendent dye plant, Bibb iacher Chemical Company, Perth Amboy, N. J. 
Manutacturing Company, Macon, Ga. Sponsors: Sponsors: Donald J. Campbell and Thomas D. 
Tom Taylor and Curt Mueller. Ainslie. 
Watt. James A., boss dyer, Scottsboro Hosiery Mills, Moss, Abe, assistant color mixer, Hartsville Print & Dye 
Scottshoro, Ala. Sponsors: William J. Kelly, Jr.. Works, Hartsville, S. C. Sponsors: S. L. Hayes 
and H. A. Rodgers. and Thomas W. Pickup. 


A Hearty Welcome Awaits You in Philadelphia 


Come to the 


Annual Meeting of the American Association of 
Textile Chemists and Colorists 


December 6th and 7th, 1929 
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Dyeing Aniline Black—Its Use in Printing—Wastage of Aniline—Thorough Preparation Necessary—Vegetable 


By A. J. 


ECAUSE of their method of application, pigment 
dyes hold out most promise for the production of 
fast colorings on textile materials. Included in the 

term pigment dyes are those coloring matters which are 
mineral or entirely inorganic, oxidation products of or- 
ganic substances, combinations of organic dyes with in- 
organic compounds, or complex organic compounds formed 
by poiymerization or combination of amino, azo or other 
aromatic substances, but all characterized by the insolu- 
bility in water and often insolubility in organic solvents. 
It is obvious that if such products are formed within 
the fibers of yarns and fabrics they will tend to be ex- 
tremely resistant to removal by washing. 

The excellent possibilities of pigment dyes have long 
been appreciated and their use exploited. But it is un- 
fortunate that certain definite difficulties in their appli- 
cation have restricted their use in all except one impor- 
tant direction. This exception is the insoluble azo group 
of dyes. It is not proposed to deal in this article with 
these azo pigment dyes, since they form the subject of 
another article, but rather to deal with those other pig- 
ment dyes which are being successfully applied at the 
present time and which are not the result of the combina- 
tion of a diazotized aromatic amine with a phenol or 
naphthol. 


DyEING ANILINE BLACK 


Perhaps the most important pigment dye which is 
now being applied by both dyeing and printing methods 
is aniline black. It is formed by the direct oxidation of 
aniline, and is the fast and most pleasing black dye 
known, not excepting those blacks which may be obtained 
by direct dyeing, by vat blacks or Naphthol AS blacks. 
Aniline Black may be dyed by slop-padding cotton fabric 
or by printing it according to a desired pattern with a 
liquor or paste containing aniline, hydrochloric acid, s9- 
dium chlorate and a catalyst, then drying, passing it 
through a moist, warm atmosphere, and afterward treat- 
ing it with an acid or alkaline solution of sodium bichro- 
mate. The black oxidation product of the aniline is thus 
deposited with the cotton fibers and, being insoluble in 
water, is fast to washing; it is also exceptionally fast to 
light. 

Its Use 1n PRINTING 


In printing, colored designs may be obtained on an 
Aniline Black ground by comparatively simple methods, 
the principles of these methods having been evolved by 
Prud’homme, who has recently died and who was hon- 
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ored by the Society of Dyers and Colourists for his dis- 
coveries by being awarded the Perkin Medal in 1925. 
The presence of free acid is essential to the formation of 
the oxidation black, so that if an alkaline substance is 
present in any part of the fabric padded with an Aniline 
Black mixture the black does not develop in those parts. 
Resists and discharges on Aniline Black grounds are 
obtained by utilizing this fact. Thus, cotton fabric may 
be printed with an alkaline resist and then with an Aniline 
Black liquor, or the fabric may be first padded with an 
Aniline Black liquor and dried under conditions such that 
the black does not develop, and then be printed with the 
alkaline discharge; in both cases the fabric is then steamed 
or aged, whereby the full black shade is developed in the 
non-printed parts. Various colors may be added to the 
resist or discharge pastes and colored designs on a black 
ground thus produced. 

The most commonly used resist and discharge sub- 
stances are zinc oxide, zinc acetate, sodium acetate, mag- 
nesium acetate, and the sulphites and thiocyanates of po- 
tassium, and the dyes applicable are chiefly direct, basic 
and pigment colors. 


WASTAGE OF ANILINE 


Returning to the Aniline Black padding liquor, it may 
be noted that to-day the chief catalysts employed are cop- 
per (as copper sulphate and sulphide) and iron (as so- 
dium or potassium ferrocyanide). In general, padding 
liquors prepared with a copper catalyst are cheaper than 
these containing a ferrocyanide, but against this advan- 
tage must be placed the disadvantage that copper liquors 
require the presence of more free acid than do those pre- 
pared with sodium ferrocyanide; greater care is neces- 
sary to avoid tendering of the printed fabric when a cop- 
per black is employed. 

Another point of importance in Aniline Black dyeing 
and printing, but particularly in dyeing, is that consid- 
erable wastage of aniline may occur. It must be remem- 
bered that aniline is readily volatile in steam—a distilla- 
tion with steam is the usual method for freeing it from 
the reduction product obtained its manufacture. 
Hence. when fabric is padded with a liquor containing 
aniline and then dried, there is a possibility that aniline 
may volatilize with the water vapor leaving the fabric. 
This actually does occur to a large extent, as can be read- 
ilv observed by the character of the atmosphere around an 
Aniline Black dyeing machine. The loss of aniline has 
been shown largely dependent on the relative proportions 
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of aniline and acid present in the padding liquor; if the 
acid is a weak one and the quantity of it less than is re- 
quired to combine with the whole of the aniline, then the 
loss of aniline will be high. To avoid excessive loss the 
highest possible proportion of mineral acid should be 
used. 

[17OROUGH PREPARATION NECESSARY 


As previously indicated, Aniline Black owes its fast- 
ness to its pigment character, and it is thus necessary that 
the particles of oxidized aniline should be thoroughly 
penetrated into the cotton fibers. If for any reason the 
padding liquor has remained largely on the surface of the 
fibers instead of penetrating into them, then the resulting 
shade of black is likely to be reddish or bronzy. Ex- 
amination under the microscope of fibers taken from 
pocrly dyed Aniline black cotton fabric reveals that they 
are much redder in tone than those taken from a well- 
dyed fabric. Hence the better preparation of the cotton 
by scouring or mercerization the better the appearance of 
the resulting black shade and the greater its fastness. 

The pigmentary character of Aniline Black is utilized 
in methods for determining the amount of dye present in 
the fabric. Aniline Black pigment is insoluble and not 
affected chemically by treatment with cold sulphuric acid 
of about 75%. If, therefore, cotton yarn or fabric dyed 
with Aniline Black is steeped for a few hours in concen- 
trated sulphuric acid, the cotton dissolves, leaving behind 
the unchanged black pigment; this latter may be filtered 
off. dried and weighed, and the nature of the dyeing 
process thus disclosed. 

Aniline Black is the most important oxidation pigment 
dye now being used, but it is possible to produce by simi- 
lar methods, various brown to black shades, using para- 
phenylene diamine, meta-amido phenol or orthodianisi- 
dine instead of aniline. These shades are, however, sel- 
dom employed on cotton goods, but are widely used on 
furs, paraphenylene diamine being the most important 
amine, since it yields good black shades. Generally, the 
oxidation is effected by means of hydrogen peroxide. 
Thus fur is worked in a 1% solution on paraphenylene 
diamine and acetic acid at about 40° C., the hydrogen 
peroxide added, and on further warming the fur becomes 
deep black. If the oxidation liquor is alkaline instead. of 
acid, a brown shade is developed instead of black. 


VEGETABLE AND MINERAL PIGMENT Dyes 


the application of logwood in the dyeing of real silk 
is another instance of the value of a pigment dyestuff. 
In the past, if not quite so much to-day, black silk has 
been a standard material, and its production has become 
something of a specialty. Generally the dyeing is effected 
hy forming within the silk a complex pigment from log- 
wood, iron salts and Prussian blue. First, the silk is im- 
pregnated with a basic ferrous sulphate, then soaped, 
treated with an acidified solution of potassium ferrocya- 
nide whereby Prussian blue is formed on the silk as a 
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ground shade; the silk is then dyed with logwood and 
cutch (for toning), and again treated with ferrous sul- 


phate. The amount of pigment formed within the silk 
is so large that the silk is weighted as a result of the 
dyeing process. 

Of quite a different type of pigment dye are the min- 
eral dyestuffs; in contrast to those oxidation dyes de- 
scribed above, mineral dyes contain no organic matter. 
They are formed by interaction of inorganic salts and 
may be formed within the fiber or manufactured sepa- 
rately and applied by methods of printing. Prussian Blue, 
Chrome Yellow, Iron Buff and mineral khaki are well- 
known mineral pigment dyes. 

In plain dyeing processes it is most usual to form 
double decomposition. Thus, in the case of Prussian blue, 
cotton fabric is impregnated with a solution of ferrous 
sulphate, then passed through a solution of sodium car- 
bonate or hydroxide and oxidized by exposure to air, 
whereby ferric oxide (Iron Buff) is fixed within the cot- 
ton. Afterward the fabric is passed through an acidified 
solution of sodium ferrocyanide, the pleasing Prussian 
blue shade being thus developed. Prussian blue is a very 
handsome shade, fast to acids but not to alkalies. It 
would be a happy and profitable discovery for anyone to 
find a means for rendering this shade unaffected by alka- 
lies. Tron Buff, produced as in the first stage of the dye- 
ing of Prussian blue, is in distinct contrast to Prussian 
blue, since it has excellent fastness to alkalies but is quite 
loose to acids. 


DyrING MINERAL KHAKI 


The most important mineral dye is that known as min- 
eral khaki. During the past war, millions of yards of 
cotton cloth were dyed with this pigment for tent and 
ground sheet materials, it being fast to every agency ex- 
cept acids. It is not an easy matter to dye mineral khaki, 
as many dyers have found to their dismay, the great diffi- 
culty being to obtain good penetration, together with per- 
fect levelness of shade. The khaki shade itself is com- 
posed of a mixture of the oxides of chromium, iron and 
sometimes copper. In the dyeing process, the cotton fab- 
ric is impregnated with a solution containing chrome 
alum, ferrous sulphate and copper sulphate, and then 
passed through a boiling liquor containing sodium carbo- 
nate, together with caustic soda; the khaki-colored fabric 
is ther steamed to assist the fixation and penetration of 
the pigment. Usually chrome alum forms by far the 
largest proportion of the padding liquor, the iron being 
present to render the shade redder and the cepper to make 
it blacker. In some cases the final shade is developed by 
leading the fabric through a boiling liquor containing 
sodium silicate. 

In certain printing processes which employ mineral pig- 
ments, fixation of these colors is effected by means of 
albumen. Fabric is printed with a paste containing the 
mineral pigment and albumen, such that on drying and 
steaming the albumen becomes coagulated and water- 
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insoluble, and at the same time cements the pigments to 
the fabric. In this manner use can be made of ultra- 
marine blue, chrome yellow or orange, Guignet’s green, 
and vermillion for the production of shirtings and similar 
materials having stripe or blotch effects. Instead of 
albumen, it has been proposed to use glue or gelatine, the 
fabric being passed through formaldehyde for the pur- 
pose of rendering it permanently insoluble. 

As yet very little, if any, use appears to have been 
made of colored lakes in dyeing and printing. Many fast 
azo dyes precipitated upon a mineral substatum, such as 
barium sulphate, find considerable application in the prep- 
aration of paints and distempers, and it seems that they 
should one day be applied to textiles. Such lakes often 
have very great clarity of hue which it is often difficult 
to obtain by direct dyeing of yarn or fabric. Particularly 
is this true of those lakes formed by means of basic dyes 
and a resin soap; their brightness is exceptional. They 
are formed by dissolving resin in a dilute solution of so- 
dium carbonate, adding a basic dye, such as Rhodamine 
6G or Methyl Violet 2B, and then adding a solution of 
magnesium sulphate; the colored pigment is precipitated 
quantitatively and may then be filtered off and dried. 
It would appear that valuable results might be obtained 
hy investigating the possible uses in dyeing and printing 
of such brightly colored lakes. 

Although it is not intended in this article to deal with 
the dyeing of cellulose acetate silk, it may be pointed out 
that nearly all the present dyes now being used for this 
fiber are pigment dyes. But there is an important differ- 
ence between the application of pigment dyes to such 
fibers as cotton, wool and silk, and their application to 
cellulose acetate silk. The difference lies in the fact that 
these pigment dyes are soluble in cellulose acetate silk, 
but not in the older fibers. Hence, although of a high 
degree of fastness on the rayon, they have not that fast- 
ness which they have on cotton. The essential properties 
of pigment dyes as applied to the older fibers are that 
they are insoluble both in water and in the fiber. It is 
because ef these properties that they are so fast to 
washing. 

In conclusion, it is suggested that the application of 
pigment dyes to textile materials is likely to increase 
rather than diminish. Pigment dyes are usually cheap, 
and that is an important consideration. Also, more and 
more is being learned as regards methods for modifying 
the absorptive properties of textile fibers, and it is thus 
reasonable to suppose that this new knowledge will one 
day allow the easy application of pigment dyes to such 
fibers. Their cheapness and fastness will then allow pig- 


ment dyes to be used to an increasing extent—Dyer & 
Calico Printer. 


The dyestuffs department of E. I. du Pont de Nemours 
& Co. has announced an addition to their line of copper 


free sulphur colors, under the name of Sulfogene Yel- 
low GGCF. 
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T. C. C. A. SPRING 1930 WOOLEN COLORS ARE 
ANNOUNCED TO TRADE 


Forty-six colers will appear on the Spring 1930 


Woolen Card to be issued shortly by the Textile Color 


Card Association, according to an announcement made 
by Margaret Hayden Rorke, managing director. Ad- 


vance swatches of these colors have been 


sent out to 
members in the woolen industry. 


In describing the new shades, Mrs. Rorke characterized 
them as colors with a temperament; for while they are 
not of the intense brilliant type, they are nevertheless 
decidedly positive in character and possess a subtle vital- 
ity. Reflecting this new feeling, these spring hues will 
provide a smart complement to sun-tanned skins. 

Greens will have a prominent place on the card in a 
variety of new interpretations. Bluish greens are high- 
lighted in a range of three tones, and greens with an un- 
dertone of vellow are also included. More neutral me- 
dium greens tending to the almond cast are represented 
in two tones, while two smart lighter shades especially 
adapted to sportswear are a soft water green and a new 
version of chartreuse. 

Another outstanding color family consists of blues, no- 
tably those reflecting a purplish cast, ranging from bright 
navies to animated medium tones. Two lighter blues for 
sportswear are a French blue with a rich depth and a 
softer tone with a hint of mauve. A grayed blue with a 
violet tintex cast is another smart shade in this range. 

The purple note is stressed in a rich tonality slightly 
rose in cast, and for sportswear there is an animated or- 
chid hve. Other vivacious shades befitting the sports 
theme are the yellows, including a bright lemon hue, as 
well as a number of softer tones. A significant pink is a 
shade with considerable depth, but clouded in cast. A 
new creamy tint represents the eggshell family. 

Browns in two new interpretations virile in tonality 
will have their places in the spring mode. As the vogue 
for coler contrast seems assured for spring. brown used 
as a background color in combination with lighter and 
more animated tones is expected to have a definite stvle 
appeal. A rich chocolate tone is distinguished by a 
mauvish cast, while a lighter brown has a glow of rose 
in its depth. This last-named tone is carried out in two 
lighter beige shades. 

3eiges still retain their place in the fashion picture, but 
this range appears in modernized versions. This new 
feeling is expressed in a smart creamy beige with a 
bisque undertone, while another beige with a sandy base 
reflects a pale pink cast. More neutral beiges with a sug- 
gestion of mauve are likewise stressed, and a yellowish as 
well as a tilleul beige’ for sports wear are also included. 

A light cloud gray is repeated from a previous card, 
and there is also a medium gray sandier in cast. 

There are two rich, lively tones of red on the gera- 
nium cast. The Spanish influence is evident in a range 
of three animated hues shading from a light capucine 
with a rose cast to a rich rust tone. 
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FRENCH CHEMICAL INDUSTRY IS ON 
INCREASE 


According to a bulletin coming from the Department 
of Commerce there is revealed a remarkable expansion of 
the French chemical industry during recent years, in a 
study of French chemical production and trade by Acting 
Commercial Attaché Daniel J. Regan, Paris. Notwith- 
standing this growth, the study shows that the French 
output is only one-fifth that of the United States and less 
than half that of Germany. 

The desire to attain self-sufficiency jn this branch of the 
industry has been largely responsible for the recent de- 
velopments in French chemicals. As in the case of Eu- 
ropean chemical-producing countries, expansion is en- 
visaged primarily in the terms of export. At present 
over 25% of the French production is marketed outside 
the country, principally on the Continent and in French 
possessions and protectorates. 

A decided raw material and marketing interdependence 
has sprung up along European chemical producers, which, 
together with a common aim as to export expansion, has 
brought about the preliminary mergers and cartels and 
the subsequent international accords of recent years. 
France and Germany have been prominent in such move- 
ments, but their success has been nullified to a large ex- 
tent through their inability to interest the United King- 
dom, which, in view of its Empire markets, has more in 
common with the Americans than the Continental in- 
dustry. 

Despite the acknowledged superiority and competitive 
character of most American chemical products, difficulties 
in connection with their entry into France, as well as the 
preferential tariff agreements between France and most 
of the European countries, have led many United States 
producers to establish branch manufacturing plants there. 
These branches have served the dual purpose of catering 
to French consumption and effecting a greater continental 
distribution of finished chemical products. 


PERKIN MEDAL FOR 1930 IS AWARDED TO 
DR. HERBERT H. DOW 


The chemical industry has honored Dr. Herbert H. 
Dow by announcing the awarding to him of the Per- 
kin Medal for 1930. The selection of the president of 
the Dow Chemical Company was made by a commit- 
tee representing the chemical societies of the United 
States. The recipients in the past have included some 
of the outstanding chemists of this country. 

It is planned to have the formal presentation take 
place at a meeting of the Chemists’ Club, New York, 
on January 10 next. James T. Pardee, E. O. Barstow 
and Dr. William H. Nichols are scheduled as the 
speakers upon this occasion. 

Dr. Dow has been identified with a number of the 
outstanding events in the history of American indus- 
trial chemistry. His company, for example, was the 
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first to manufacture and to distribute synthetic Indigo 
in this country, but Dr. Dow’s research in bromine, 
the alkalies and magnesium salts was responsible for 
award of the Perkin Medal, so it was stated by the 
committee. 


EDISON FELLOW FOR RESEARCH 
APPOINTED 

Leland B. Snoddy, of Lexington, Ky., has been granted 
an Edison fellowship for research in the Research Labo- 
ratory of the General Electric Company at Schenectady, 
N. Y., for the year 1929-30. This fellowship was estab- 
lished by the General Electric Company this year in honor 
of Thomas A. Edison and in commemoration of the fif- 
tieth anniversary of his incandescent lamp. Mr. Snoddy 
is the first recipient of the fellowship and was chosen 
from a number of candidates. 
month. 

The fellowship carries a grant of $3,000, and its pur- 
pose is to give the fellow an opportunity to carry on 
research work of his own choice, provided suitable labo- 
ratory facilities are available. 

Mr. Snoddy comes recommended as an exceptionally 
capable research physicist. He was graduated in 1921 
from the University of Kentucky, and received his M. A. 
degree two years later from the same institution. From 
1923 to 1925 he studied in the University of California, 
going from there to Lynchburg College. 


He begins work this 


BRITISH DYEING MERGER IS UNDER 
CONSIDERATION 


With the object of more economical working and 
greater efficiency, reports Alfred Nutting, of the office 
of the Consulate-General, London, a number of the 
firms in the dyeing and finishing trade in Hudders- 
field are negotiating with a view to a merger. The 
Bradford Dyers’ Association, it is understood, has 
approached about twenty concerns which cover a 
larger part of that section of the trade which is de- 
voted to the dyeing and finishing of men’s cloth, and 
preliminaries have proceeded to the point where valu- 
ations of the various units are being taken. 

The Bradford Dyers’ Association has an issued capi- 
tal of £4,670,363 ($22,728,273), consisting of 2,500,000 
preferred and 2,170,363 common shares. The profits 
for 1928 amounted to £551,100 ($2,681,442) and the 
common stock dividend was 11% per cent for the 
vear. Total assets on December 31, 1928, exceeded 
£8.300,000 (S40,391,950). 


Thomas H. Hagan, vice-president of the Textile De- 
velopment Company, Boston, Mass., has just returned 
frem Europe, where he has been since last December in 
charge of a large staff of cotton experts who have made 
surveys of eleven textile mills located in Germany, Switz- 
erland, Austria, Czechoslovakia and Jugoslavia. 
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THE SENATE ATTACKS THE CHEMICAL 
INDUSTRY 


HE first guns opened fire last week in the conflict 
tT we have been expecting for so long. It is the con- 
flict now being waged in the United States Senate over 
the rates on chemicals in the pending Hawley-Smoot 
Tariff. 

Ever since the Senate began its sessions on the tariff 
the atmosphere in the Congressional chambers has been 
disturbed by heated debate, often of a surprising nature. 
The flexible provisions of the bill were the center of the 
first battle a few weeks ago. Other administrative fea- 
tures were the subject of later arguments. But these 
issues did not draw the full fire of the Democrats and 
insurgent Republicans, probably for the reason that they 
are rather abstruse issues and therefore do not make the 
best tinder for a display of political fireworks Some 
such display for the benefit of the public is staged during 
the framing of every tariff, and experience has taught the 
Senate that this show is more spectacular from the view- 
point of the people if the rates of the tariff, rather than 
administrative features, are set up as the villain of the 
piece. 

That is precisely what has now been done. There is 
something very specific about tariff rates that make them 
particularly suitable for a political issue. They consist of 
figures that every business man can understand. Actually 
they are not so important as certain administrative fea- 
tures such as the flexible provisions or the basis of valua- 
tion, both of which are fundamental in tariff legislation. 
3ut the Senate will have its little political show, and so a 
coalition of Democrats and so-called Progressives sailed 
merrily into the chemical schedule last Tuesday with lusty 


war-whoops which, as they had hoped, gained the front 
page of the nation’s press. 


They began on chemicals, of course, because chemical 


products form Schedule I. What the Senate attempted 
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to do was not at all encouraging to the industry. They 
seem bent upon the arduous and malicious work of re- 
writing the rates of the entire tariff, and it is neediess 
to say that the revision is downward. This has been in 
the past an unfailing means of disturbing industry and 
trade in general, and constitutes a very effective check 
upon the business prosperity of the country, a check 
which wil! not be removed until the Senatorial ranting 
subsides. 

A bitter attack on the American chemical industry 
formed one of the opening broadsides of the conflict. 
Senator La Follette of Wisconsin was the valiant attacker 
and the charges he brought against the industry would 
put to shame the usual brand of pink Socialism that is 
injected into every tariff controversy. He characterized 
the industry as “a giant whose ramifications spread into 
many fields,’ and he urged rejection of all the rate in- 
creases on chemical products written into the tariff by 
the House. 

Mr. La Follette asserted that no other industry has 
been “‘so protected, subsidized and coddled” as chemical 
manufacturing, and then he proceeded to make unkind 
remarks about the sale of alien-owned patents to the 
Chemical Foundation. As most of our readers will quickly 
perceive, however, not a word that the Senator uttered is 
either startling or new. The mystery as to who or what 
interests are behind these periodic attacks on the Amer- 
ican chemical industry remains as much of a mystery as 
ever. All that Mr. La Follette gained was a reputation 
for being narrow and uninformed. 
stance: 


To take a single in- 
when he denounces the seizure and sale of Ger- 
man chemical patents as “one of the most high-handed 
and outrageous confiscations of private property ever 
perpetrated by any government” and calls it “a case of 
confiscation for the sole benefit of a small group of 
American manufacturers,” his ignorance of the facts 
becomes absurdly obvious. It is clear that he knows 
nothing whatever of the great benefits to this country— 
to the people of this country—made possible by the pro- 
ceeds from the licensing of these patents to American 
industry. He knows nothing, apparently, or chooses to 
suppress his knowledge, of the benefits to American re- 
search in medicine and many other branches of science 
and of the benefits to chemical education and to the hun- 
dreds of industries which depend upon synthetic organic 
chemicals. Does Senator La Follette believe for a mo- 
ment that scientific societies would present to the presi- 
dent of the Chemical Foundation both the Priestly Medal 
and the medal of the American Institute of Chemists for 
any act of “outrageous confiscation”? It would be to 
laugh, were it not so lamentable at this very crucial time. 


WANTED: FORESIGHT IN TARIFF-MAKING 
HE attitude taken by the Senate last week toward 
the rates on chemicals may extend to the dye para- 
graphs. As this issue goes to press the main attack has 
been leveled upon products in the first few paragraphs of 


















































































































the chemical schedule, and no action has yet been taken 
on coal-tar products. We must keep in mind this sepa- 
ration of dye manufacturing from the chemical industry 
in general, and when charges are being hurled against the 
latter on the score of its prosperity we must not let the 
din of battle confuse the issue of greatest moment to a 
certain branch of the industry. 
for the dyvestuff manufacturers. 


That issue is protection 


The Senate may question the need of maintaining ade- 
quate protection in Paragraphs 27 and 28 of the chemical 
schedule, the coal-tar paragraphs. But would it not be 
amazing if there should be any question about such pro- 
tection for the dye industry? Can it be possible that the 
United States Senate is not yet convinced of the impor- 
tance of a national dye industry, owned and operated by 
American citizens ¢ 

Nensense, some will say—the Senate surely must know 
that a home dye industry is absolutely essential to the 
welfare of the textile industry. But there may be a few 
insurgent Senators who believe that because chemical 
manufacturers are making profits they will operate their 
dye department at a loss. 
for such a practice? 


What would be the incentive 
A reasonable profit on dyes must 
be made if the industry is not only to survive healthfully 
in its present form but is to expand. At this time the 
large dye manufacturers are making their profits on gen- 
eral chemicals and special products, not on dyestuffs. 
In many cases dyes are carried as a necessary adjunct to 
the plant business. In time they will constitute another 
source of profit, and when that day comes the industry 
will no doubt be ready to cast off its protective measures. 
But that day has not come. If the tariff on dyes is by 
some misfortune lowered, the result will be a foreign 
competition so severe that some of our plants will find 
it necessary to shut down their dye section for the sake 
of efficiency. This will mean relinquishing the field to the 
German and Swiss cartels. It would leave American tex- 
tile mills under the control of the foreign dye trusts, and 
under such a condition dye prices would not long remain 
as low as American prices now are. 

In his testimony before the Ways and Means Com- 
mittee last January the spokesman for the Synthetic Or- 
ganic Chemical Manufacturers’ Association fully ex- 
plained the principal reasons why protection is needed on 
dye products. In his testimony he emphasized the differ- 
ences in labor and in manufacturing experience between 
the European dye industry and our industry. The labor 
cost, he stated, will probably remain a permanent inequal- 
itv. But the second factor he called the “know how,” 
which enables a powerful cartel like the I. G. to under- 
sell ail competitors in the world’s markets by reason of 
low production costs. “The only way we can duplicate 
and become expert in the ‘know how,’” this spokesman 
stated, “is to continue to operate and to grow!” 

It is this frture expansion of our dyestuff industry 
that we must consider so thoroughly in framing tariff 
rates. In the field of fast dyes and high-quality products 
lies the future of dye manufacturing in the United States. 
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It is recognized as a fact to-day by the whole of the tex- 
tile and allied industries, and no more striking demonstra- 
tion is needed than the fact that almost 50 per cent of the 
total poundage of dye imports are in the vat-color class, 
As Dr. Killheffer told the House committee, ‘This is the 
direction in which American industry must continue rap- 
idly the development already begun.” One of the means 
employed by the German cartel for reducing its produc- 
tion costs, fer example, is the manufacture of coal-tar 
derivatives; but this field offers great difficulties for an 
industry still in the process of development, because such 
an incredibly large variety of products is necessary. Ina 
well-developed industry like the German cartel a techni- 
cal use is found in the end for all by-products. 

The reasons for supporting a domestic dyestuff indus- 
try are too familiar to readers of this journal to enumerate 
here; it is sufficient to say that the Senate cannot and 
should not ignore any one of these reasons in its con- 
sideration of the rates on dyestuffs. To the industry 
itself tarifi protection is a positive necessity, because it is 
the only known means which will in any degree equalize 
the competition between the European cartels and our 
own dyestuff trade. 

The protection that has been requested in the pending 
tariff bill is of an extremely modest kind. The present 
rates of 45 per cent ad valorem and 7 cents per pound 
specific should be retained, and they should be based upon 
<Imerican valuation in the case of competitive products. 
Only in this way can adequate protection be extended to 
the higher priced products that now form the bulk of 
imports and that offer the main opportunity for the do- 
mestic dye industry’s future expansion. 


CORRESPONDENCE 





October 6, 1929. 


Editor, AMERICAN DyrstuFF REPORTER, 
New York City. 


Respected Friends: 


We wish to congratulate you on your editorial “Why 
Not More Shade Cards?” This is along the same line as 
the writer has personally taken up many times with our 
dye concerns, and we are very glad indeed to see such a 
well-written editorial on this line, and beg to remain, 


Respectfully your friends, 
JoserH Bancrort & Sons Co. 


(Signed) J. H. Coapy, Purchasing Aaent. 


[It is very gratifying to receive such a communication 
from one of the leading dyers and finishers in the coun- 
try, and to learn that their experience has left them with 
the same conviction as expressed in our editorial columns 
a few weeks ago. We should be pleased to hear from 
any other firms that are of a similar mind.—Editor. ] 
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Boiling of Rayon 

Georg Rudolph; Kunst-Seide 11, 278 (1929).—In gen- 
eral, artificial silk must not be boiled in the dyeing, as in 
the case of cotton, which in general takes up the dyestuff 
most energetically at a little below the boiling point. Yet 
if the bath is allowed to boil, the dyestuff penetrates 
thick-weave goods better. Attention has long been di- 
rected to the dyeing temperature, and no general rule for 
the optimum has been capable of being given. Quite re- 
cently, by one of the manufacturers producing non- 
uniform artificial silk, a boiling of about 20 minutes has 
been recommended for the production of even dyeings. 
It is supposed that, with an artificial silk which shows 
light and dark streaks of color side by side, the excess of 
dyestuff boils away from the darker areas. But if a 
particular dyestuff is really boiled off from a dark area. 
the same thing must take place, to some extent at least, 
on the lighter portions. It may be that, beside the boiling 
off, a renewed taking up of the dvestiff toes on, though 
in a slighter degree (surely this must be supposed to be 
true only of the lighter areas and would it be reasonabie 
to assume such selectivity?) If this is the case, then, by 
a correct choice of the substantive dyestuffs, dyeing at the 
boil would have a favorable effect upon leveling. If dye- 
ing is so carried out, naturally very careful handling of 
the artificial silk is requisite to avoid damage to it. 

Viscose and cupro-silk are not changed in nature by 
boiling, but acetate silk is strongly altered. By boiling, 
acetic acid is partly or wholly split off from the acetate 
silk, and the fiber 
strength. 


and tensile 
If the boiling is carried out in the presence 


suffers loss in luster 
of alkali, the fiber substance is saponified, and its dyeing 
properties approach those of the other artificial silks. 
Upon this fact is founded a patent, according to which 
waste acetate silk is in one treatment saponified with 
sodium sulphide, freed from its former color (refers to 
previously dyed materials, of course), and dyed with 
sulphur dyestuffs. So that if one has a union weave of 
viscose, cupro, and acetate silks, all these components 
are dyed fast and uniformly with the sulphur dyestuffs. 

It may be stated with certainty that, if pure artificial 
silk is to be boiled in the dyeing, it must be of a kind 
capable of enduring the boiling if it is to be woven with 
wool for white or color effects which are to be dyed in 
the piece. The wool element in such a case is to be dved 
with addition of acetic or formic acid. Wool weaves 
containing: acetate silk elements must be dyed only at a 
weak boil, for as short a time as possible, with the addi- 
tion of acetic or formic acid (sulphuric acid is not to 
be used) ; for the other brands of artificial silk the use 
of these acids is also to be recommended. 


New Procedures for Delustering Artificial Silk 
Dr. Obst; Kunst-Scide 11, 


ing matt effects upon artificial silk, one method which is 


279 (1929).—For produc- 


now being used is one patented by Borzykowski (Herz- 


berg), whose British patent (No. 292,627) has been 
acquired by the Borvisk Syndicate of London. It con- 


sists in treating the material with albuminoid substances, 
such as casein, or with inorganic compounds, as barium 
sulphate. 

According to the British patent (No. 290,263) of H. A. 
Gardner (Washington), which is applicable to all kinds 
of artificial silk (the previous method being applicable 
to viscose silk particularly), the material is wetted with 
a solution of a titanium salt, and upon it is then precipi- 
tated an insoluble titanium compound by treatment in a 
precipitating bath. Titanium sulphate or oxalate are 
used, and the temperature mentioned is 100° C. This 
method of delustering is obviously a sort of weighting 
of the artificial silk; yet certain titanium compounds 
(according to experiments which Ditmar, of Graz, made 
in reference to problems in the rubber industry) have a 
peculiarly favorable effect upon artificial silk fibers also, 
and especially upon their elasticity ; in the rubber field, at 
least, titanium compounds, in combination with wax, are 
used to produce a specially fine rubber coating, while 
the titanium compounds used alone produce the matt- 
effect upon rayon; at all events, waxes, fats and oils are 
themselves useful delustering agents, and extensively 
used in practice, along the lines of a French patent 
(British Patent No. 637,309) of German priority, by 
Erich Heymann. 

In view of the pronounced relationship of artificial 
silks with lacquers and films, any delustering agent suit- 
able for producing matt lacquers must be more or less 
suitable for obtaining the same effect with artificial silks ; 
and should be systematically studied in that direction. 
To a certain extent this has been done, and favorable 
results obtained. Thus, G. Bonwitt has extended the 
procedure of British Patent No. 285,066 as a new patent 
(British Patent No. 285,863), to cover the decreasing 
of the luster of artificial silk. According to this patent, 
simple or mixed cellulose esters in suitable solvents are 
mixed with substances which are not or only partially 
miscible with the solvents employed; for example, xylene, 
chlorbenzene, hydrogenated 
mineral oils, etc., are added. 


naphthalenes, high-boiling 
This patent is a very com- 
prehensive one, almost without limits, of a kind which 
is becoming frequent in the artificial silk 
must finally lead, in one way or another, 


industry, and 
to a common 
use of such processes, as Deyes, of Berlin, has rightlv 
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said recently, in reference to the question of overlapping 
patents in the artificial silk industry. 

At all events, in this question of delustering, many 
roads lead them to Rome, so to speak, but the methods 
practically employed for the purpose must be both simple 
and inexpensive. In connection with the British patent 
just mentioned above, it may be stated that Courtaulds, 
Ltd., and J. H. Taylor, of Coventry, have used the 
method of emulsifying high-boiling petroleums or petro- 
leum jellies in the viscose to lower the luster of the fiber 
to be spun (British Patent No. 294,805). Furthermore, 
according to British Patent No. 294,623, with French 
priority, weighting and delustering of artificial silk is 
brought about by precipitating lead sulphate or barium 
sulphate in the cellulose ester or ether solution before 
the spinning of the fiber. In reference to this we may 
recall that the patent of Borzykowski first mentioned in 
this discussion likewise employs barium sulphate for 
lustering. 


de- 
Thus, in different procedures, the use of the 
same delustering agent is being duplicated, so that, in the 
artificial silk industry, it is continually becoming more 
dificult to establish the validity of such patents with 
overlapping boundaries, and this, wholly apart from the 
question of cost. In any case, however, there is a whole 
series of delustering agents not yet proposed for use 
with rayon: we need only to look about in other in- 
dustries, e. g., in the lacquer industry, to see new ways 
in which delustering may be brought about. 

it may be mentioned that efforts have been made to 
impart to other sorts of fbers a silk-like or artificial silk- 
like appearance. Such procedures always resemble efforts 
to give cotton an appearance similar to that of linen, 
through special treatment and finishing; efforts 
have been and are still being made. 


which 
For producing a 
silk-like appearance such methods naturally involve the 
cellulose esters. Thus, an English patent (No. 298,178) 
of Vickers, Ltd, and O. D. Lucas, of Westminster, pre- 
scribes, for producing a silk-like luster on flax and sim- 
ilar fibers, the following: Flax after retting is treated 
vith a cellulose solvent of such strength that solution 
As 


a solvent, copper oxide ammonia or zinc chloride solu- 


or gelatinization of the fiber does not take place. 


tion is used. The retted flax is boiled then for 1 hour 
in 3% caustic, washed by boiling with 1% caustic with 
addition of Turkey Red oil, and then laid in the copper 
oxide ammonia solution. 

Such a process lies within the limits of the artificial 
silk process, because the silk-like coating is produced 
upon and by means of the cellulose of the vegetable fibers ; 
the procedure is remarkably applicable to other fields (of 
which we mention only waterproofing pulp and paper 
containers) through production of the coating upon and 
in the cellulose itself ; likewise, one may conceive of paper 
currency being printed upon paper so treated, just as in 
America, according to the Bureau of Standards, paper 
money might be coated with acetate lacquers containing 
softening agents, in order to make the bills more resistant 
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to wear and tear, and more sanitary for general circula- 


tion. Such uses would form a further branch of the 
artificial silk industry, just as the cellulose lacquer in- 
dustry has already become a very important and com- 


pletely independent offshont of it. 


Some Causes of Unequal Dyeings on Wool 

Dr. S. C., Textil-Chem. u. Colorist 10, 57 (1929).—To 
be able to recognize the causes of unequal dyeings, all 
the chemical and physical properties of the fiber, as well 
as of the weaves produced from it, must be studied, espe- 
cially the fundamental properties of the fiber. The 
causes of uneven dyeing can be broadly divided into three 
categories: (a) the inclination of the dyestuff to uneven 
distribution of itself on account of its great affinity for 
the fiber used (b) local alterations of the wool fiber, 
whereby the relation of it to the dyestuff is moditied, 
(c) incorrect physical handling. 

In reference to the first point, some dyestuffs are char- 
acteristically called “uneven dyers,” and for them special 
methods are requisite for the production of level dyeings. 
The manufacturers have been accustomed to provide 
their products with numbers, 1 to 5, in reference to their 
capability of dyeing evenly; the highest number apply- 
ing to the dyestuffs leveling most poorly. Practical ex- 
perience, however, has shown that still more detailed 
information is necessary, especially in certain difficult 
cases, like the dyeing It has 


a study of the problem, in which 


of heavily fulled cloths. 
finally been found, by 
several methods were employed, that there must exist a 
relation between the degree of absorption of the dyestuff 
and its tendency to an even distribution upon the wool; 
which was established as a fact. To determine the degree 
of absorption of the dyestuff by the wool, uniform pieces 
of thin, white woolen cloth of open texture were dyed 
at different temperatures, from the room temperature up 
to the boiling point of the bath, in a standard bath, which 
was kept at the same level and at an even temperature. 
Samples of the dyveings were withdrawn every ten min- 
utes, and the amount of dyestuff absorbed by the cloth 
determined. Results were plotted graphically by using 
the amount of dyestuff absorbed as the ordinate, and the 
time of dyeing as the abscissa. It was found, however, 
that it was better to determine the relative absorption 
at different temperatures for a given, constant time. 
Further, one hour was taken as the time, since within 
that interval a nearly complete equilibrium was estab- 
lished. 

The resulting graphs showed plainly that certain dye- 
stuffs at a high temperature possess less affinity for wool 
than at a lower temperature, and that such dyestuffs are 
in general the ones recognized as dyeing level. On the 
other hand, the dyestuffs known to level poorly were 
the ones which showed a degree of absorption increasing 
with the temperature. 

Such graphs have proved to be of practical use in the 
choosing of conditions and dyestuffs which gave good 
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results. In a certain known case, three or four pieces 
of goods per day were coming out unevenly dyed, and 
were having to be disposed of by being dyed _ black. 
Careful choice of dyestutfs on the basis of the graphs made 

" it possible to completely avoid this difficulty thereafter. 
There were limitations to the method, of course, which 
could be used only for soluble dyestuffs, and for such 
as did not change their color during the process of dyeing. 
Direct cotton and after-chroming dyestuffs could be ex- 
amined, but not if upon premordanted goods; nor could 
metachrome dyestuffs be examined by the method. For 
ordinary piece dyeing, for which fast acid dyestuffs are 
this 
way, if the color-works would determine and publish 
such graphs, showing the degree of absorption of their 
dyestuffs in a systematic way. 


suitable, useful information could be obtained in 


They would thus obvi- 
ously put the dyer in a position to select the most suitable 
A dyestuff 
not leveling well could be dyed evenly by suitable regu- 


method of dyeing for his particular need. 


lation of temperature, and corresponding dyestuffs could 
be selected, which would give good results at a hither 
temperature, if it seemed best to work at the higher 
temperature. 

Uneven conditions of temperature may cause uneven 
dyeing, through a part of the material being cooler than 
another part; e. g., in the case of yarns carelessly intro- 
duced into the bath. 

Wool, as a physical substance, is as a whole stable; 
As an 


chemically, it is easily altered. amphoteric sub- 


stance, it combines with acids as well as with alkalies, 
forming reasonably stable compounds. The principal 
action of alkali upon wool is a strong alteration of its 
affinity for dyestuffs. Raw wool goods seldom come to 
the dyer in a neutral condition. Any inequality in the 
action of alkali upon the wool affects its affinity for 
dyestuffs variously. It has been found that an alkalinity 


of 0.8° to 3.5° B. increases the affinity, but a stronger 


solution, of 7° B., decreases the affinity; 0.8° B. gives 


a color tone 23% deeper; 3.5° B. one 34% deeper. 
Purified wool which has been overdried dyes lighter, 
and if the overheating was only locally suffered, uneven 


dyeings, of course, result. 


the production of uneven dyeings. 
line wool is increased greatly by steaming. 
two minutes of steaming 9.5%, five minutes 21.5%, 


ten minutes 26%. Non-uniform steaming, 
on dyeing. 


get uniform results. 


light and air. 


other than acidity or alkalinity. 
protect raw flannels from sunlight before dyeing. 
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We can conclude, therefore, 
that uneven heating may play a very important part in 
The affinity of alka- 
One minute 
of steaming increased the affinity for a dyestuff by 10%, 
and 
crabbing, 
yarn steaming, ete., will cause differences in color tone 
Crabbing should be done quickly in order to 


Another source of uneven dyeings is the action of sun- 
Acid, neutral, and alkaline flannels which 
have been exposed to sunlight and air gave, on dyeing, 
confusing results, which had to be ascribed to causes 
It is much better to 
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Lastly, wool contaminated with sodium bisulphite ef- 
fects a number of azo dyestuffs. Cases of this sort have 
Bacterial ac- 
The 


arisen with yarns wound on paper spools. 
tion, too, may become the cause of uneven dyeings. 
damages of mechanical origin, which might affect the dye- 
ing, are of numerous kinds. 

Change of Tone of Naphthol AS Combinations 

Through Wet and Dry Heat 

Dr. Kurt Scholl; Mell. Textil-Ber. 9, 1002 (1928).— 
The change in tone of Naphthol AS dyeings under the 
influence of wet and of dry heat has given occasion to 
several papers published in recent years, principally in 
Melliand. 
Textil-Ber. 9, 673, 
der conditions implied in the title, ““Naphthol AS Studies 
Scholl 
has examined the question on the basis of the solid azo- 


The most recent is that of Schwen (Mell. 
1928), who studied the question un- 
on Cellophane” (abstracted jn these columns). 
compounds themselves, with careful determination of the 
melting points and analytical determination of the carbon 
and hydrogen content. He decides that the change in 
tone of the derivatives studied js due to purely physical 
reasons, through aggregation of the finer particles of the 
lakes, and that this aggregation takes place through the 
influence of water as an intermediary, even though water 
is present only in traces; and that there is no evidence 
for the view that the change is due to the taking on of 
water of crystallization by the lake. He further con- 
cludes (and all this is concluded from actual chemical 
and optical study of the compounds) that the alteration 
of tone of an altered dyeing, such as is accomplished by 
very hot ironing of a sample which has suffered altera- 
tion from the original dyed tone, is to be ascribed to 
subli: .ation ~1 "he coarser particles generated by aggre- 
gation, and the formation of an again finely divided 
deposit, the original tone being thus approached or even 
actually reattained, 

He adds that the situation of the particles of the lake 
within the fiber appears to have no influence upon the 
alteration of tone, and that (as one might expect) the 
fastness to light is improved through treatment of the 
goods wet and hot, and decreased through the action of 
dry heat. This alteration in fastness can be clearly de- 
termined not only in cotton dyeings, but also in those on 
artificial silk, natural silk, and wool. 

Dyeing of Acetate Silk 

German Patent No. 453,455; Leopold Cassella u. Co., 
Frankfurt a.\1.—Dyestuffs of the indophenol type, in 
which a benzoquinone nucleus substituted by an acyl- 
amino-group is present, possess good affinity for acetate 
silk if applied in a bath which contains soap and organic 
solvents which possess a high power of emulsification. 
Such dyestuffs can be used alone or in mixture with any 
other dyestuff which possesses affinity for the fiber. In 
an example given, a bath is made up (for 1 kilo of acetate 
silk) of 15 g. of a 30% paste of the indophenol derived 
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from p-amino-dimethyl-aniline and o-acetamino-phenol, 
with 3 to 4 liters of water, boiled up for a short time, and 
added to the dye bath, which contains 30 g. of soap and 
20 g. of tetralin, at 60° to 70° C. 

dyed for 34 hour, rinsed, and dried. 


The acetate silk is 


Mixed Tones Upon Silk 


German Patent No. 452,386 (addition to German Pat- 
ent No, 442,607) ; J. G. Farbenindustrie A.-G.—The orig- 
inal patent merely covers the production of developed 
colors upon silk, by means of the products of the Naph- 
thol AS series. It is not possible in this way to produce 
intermediate or covered tones, greens, or violets, without 
resorting to troublesome and expensive methods. The 
new method grounds the material simultaneously with 
the Naphthol AS or other similar component and with a, 
vat dyestuff which has been gotten into solution by the 
usual methods, and the coupling with the diazo component 
and the oxidation of the leuco vat dyestuff take place at 
the same time in the second bath. The method works 
well upon silk which has or has not been degummed. In 
the latter case, degumming takes place either during or 
after the dyeing. The luster, solidity, and other proper- 
ties of the silk are not harmed, although in the new meth- 
od there is a greater quantity of alkali jn the padding bath, 
and hydrosulphite, a dangerous thing to silk, is also 
present. 

Yellow Azo Dyestuffs for Acetate Silk 

German Patent No. 450,900; British Dyestuffs Corp., 
Ltd., J. Baddiley and J, Hill—Aniline and its homologues 
or their non-sulphonated derivatives, in especially the 
halogenated anilines and toluidines, are diazotized and 
coupled to 2-4-dihydroxy-quinoline. The products are 
insoluble, in the sense in which the term is usually em- 
ployed in dyein’, and are applied as usual in such cases. 
They show excellent affinity for the fiber, and afford 
handsome, fastness to 
light ; they are not phototropic, as are the yellow dyestuffs 
of this sort used up to the present. 


lemon vellow dyeings, of good 


UNION BLEACHERY PLANS ADDITION 
Recently it was announced that plans are well un- 
der way for the extensive enlargement to the Union 
Bleachery, of Greenville, S. C., in the proposed addi- 
tion of a structure measuring approximately 100 by 
450 feet. Potter & Shackleford, of the same town, 
have the contract for this construction and expect to 
begin work immediately. 

It was estimated that six months will be required 
in which to complete the building, and that additional 
time will be necessary for the installation of the requi- 
site machinery. Officials of the company announced 
the purchase of an extraction type of steam turbine 
unit, which will be placed in operation within a few 
months. The cost of the proposed addition and new 
power equipment was placed at about $350,000. 
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RECENT LITERATURE 


Germany Comes Back 


The Recovery of Germeny. By James W. Angell. 
lished for the Council of Foreign Relations. 


University Press. $4.00. 


Pub- 
Yale 


425 pages. 


A comparison of the condition of Germany in the 
months following the armistice and the Versailles treaty 
with the state of that country to-day gives a contrast like 
those pictures of “before and after” in the patent medi- 
cine advertisements. The recovery of Germany, as the 
author of this valuable study declares, has been one of 
the most spectacular in the world’s entire economic his- 
tory. 

A brief chapter on the chemical industry of the Rhine- 
Jand brings this book within the pale of interest for 
American chemical manufacturers. While there is no 
informetion in this particular section that is not generally 
known, especially since most of it is contained in our 
government's annual Census of Dyes and Chemicals, the 
book does present a background of German industry that 
is essential to our beliefs of what may happen next month 
or next year. The facts on German industry given in 
this volume will help American exporters and dye manu- 
facturers toward some basis for a prediction of just how 
strong Germany will become as a foe in international 
trade. 

In its general plan the book presents very lucidly the 
story of the fall and rise of Germany since the war, re- 
counting the effects of the revolution, currency inflation 
and the catastrophic collapse of 1923, when industry and 
finance plumbed the depths of depression; leading from 
this point thrcugh the events that made up the trend to- 
ward recovery ; analyzing the causes and principal factors 
in that recovery, and in the course of the analysis draw- 
ing upon a wealth of statistics that cover modern German 
industry and finance more thoroughly than any previous 
work. 

The recovery of German stability forms one of the 
most important problems in the world to-day, for upon 
the prosperity of the Rhineland depend the future of 
reparations, the security of heavy foreign investments 
and the extent of Germany’s competition in world trade. 


The Apex Dyeing Company, Paterson, N. J., has asked 
bids on general contract for a two-story addition on 
Crosby Avenue, to be equipped as a dyehouse, estimated 
to cost about $40,000, with machinery. J. C. Van Vlan- 
dren, 140 Market Street, Paterson, is architect. 
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SERIES OF NEW SHADE CARDS ON WOOL 
ISSUED BY GENERAL DYESTUFF 


Four handsome new shade cards and several special 
circulars on recently marketed colors were issued last 
week by the General Dyestuff Corporation of New York. 
The shade cards display for the most part various series 
of dyestuffs for wool, and are entitled, respectively, 
“Mordaut Colors on Wool,” “Acid Colors on Wool,” 
“Helindon Colors on Tops (Slubbing)” and “Supramine 
and Kadio Colors on Piece Goods.” 

The card on Mordant Colors illustrates this manufac- 
turer’s full line of dyestuffs which may be used for dye- 
ing wool on chrome mordant, chrome-topped or according 
to the meta-chrome method. A short description of the 
dyeing and fastness properties of each color is given in 
the text of the card, and formulae for each method of 
processing are supplied. Almost two hundred shades on 
yarn are displayed, and the remarks beside each dyeing 
contain information as to the most suitable use for each 
color. 

The shade card on the acid colors likewise illustrates 
the full line of these dyes made by the General Dyestuff 
Corporation. It contains 220 dyeings on piece goods, and 
the dyeing and fastness properties are given for each 
shade. Several processing methods are also given, and 
there is a useful list of those colors which are to be dyed 
with sulphuric acid or nitercake. 

Dyers of slubbing will find of great interest the card 
on the Helindon Colors on Tops. The dyeing method 
and a table for the preparation of stock vats form the 
text of the card, and 112 dyeings are displayed in the 
swatch section, with formulas for each shade. The bind- 
ing of the card 1s exceptionally ~ i done. 

Another interesting collection of dyeings on woolen 
piece goods is included in the card on the Supramine and 
Radio Colors, manufactured by the General Aniline 
Works and distributed solely by the General Dyestuff 
Corporation. In addition to the usual dyeing directions, 
there are seventy-eight swatches, with formulas given for 
each shade. ‘There are also a number of combination 
shades o1 woolen and mixed materials. 

Supplementing these shade cards the General Dyestuff 
Corporation has issued swatch circulars on to recent prod- 
ucts, Helindone Yellow R, Powder Special and Alizarine 
Supra Blue A3R. These colors are fully described as to 
fastness properties and uses on wool. 


NEW CIBA PRODUCTS DESCRIBED 

Circulars issued last week by the Ciba Company, Inc., 
of New York, describe the dyeing properties of two dye- 
stuffs recently placed on the market by the Society of 
Chemical Industry at Basle and distributed in this coun- 
try by Ciba. These products are designated as Ciba Vio- 
let 6R and Neolan Grey BS (pat.). There is also an RS 
type of the latter, patent on which has been applied for. 

The new Ciba Violet is described as an addition to the 
manufacturers’ series of vat colors which yields reddish- 
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violet shades of very good fastness to light and washing 
and excellent fastness te chlorine. On cotton this dye is 
said to be useful for yarns for hosiery, embroidery, effect 
threads, colored woven goods, etc. On rayon, with the 
exception of the acetate, shades are produced which are 
said to possess good fastness. ‘The color is also suitable 
for silk and for dyed yarns for goods subsequently to be 
boiled off. 

The two Neolan colors, Neolan Grey BS and Grey RS, 
are recommended only for silk. According to the cir- 
cular, both products are distinguished for special fastness 
properties on this fiber, such as fastness to light, water 
and washing on natural silk, unweighted, and white dis- 
charge on both natural and weighted silk. The fastness 
to light on weighted silk is somewhat poorer than on the 
unweighted type, but the fastness to water and washing is 
the same. 


FRANKLIN PROCESS COMPANY MOVES 
TO NEW OFFICES 


Increased demand from the New York trade for color 
consultation service has made it advisable for the Frank- 
lin Process Company to move its New York office from 
66 Leonard Street to 40 Worth Street, Merchants Square 
3uilding, Rooms 916 and 917, according to a statement 
issued by this firm last week. These new quarters, which 
are more spacious and better equipped than the old quar- 
ters, will be occupied about November 2. 

The personnel of the New York office has also been 
increased to the extent that Allison R. Fletcher, formerly 
of the Previdence plant, is now permanently located in 
New York as assistant manager under John Ervin. 


PLAIN DYEING IS TO BE FEATURE OF 
ARNOLD PRINT WORKS 


The Arnold Print Works, of North Adams, Mass., 
are intending to branch out from their regular line in 
order to focus attention upon the plain dyeing end of 
the business. They are lookig at the proposition in 
the light of quality and character as for the printing. 
The facilities in North Adams are ample to take care 
of plain dyeing on all kinds of cottons, rayons and 
rayon mixtures. With a new depadtment to specialize 
in this phase of the business, it is regarded as a most 
significant step forward. The specialties, such as 
Arlin Finish, will also be handled by the newly insti- 
tuted department. 


Joseph C. Cobb, secretary of the Southern Textile As- 
sociation, with headquarters in the Johnston Building, 
Charlotte, N. C., has resigned to accept the managership 
of the Southern department of the Shambow Shuttle 
Company, with offices in Greenville, S. C. Mr. Cobb, it 
is understood, will continue supervision of the work of 
the Southern Textile Association until a secretary has 
been secured to take his place. 



































































The rate for “Position Wanted” advertisements in this colum: 
is 2 cents a word—with a minimum of 50 cents per insertion. 
For all other types of advertisements—i. e., help wanted, ma- 
chinery or supplies for sale—the rate is $5.00 per column inch 
or less per insertion. 


CHIEF CHEMIST WANTED 





Wanted—Young man capable of taking charge of labo- 
ratory in dyehouse. Should have knowledge of applica- 
tion of all kinds of cotton colors; also wool colors. 
Textile school or college graduate preferred. Replying 
state experience, education and salary expected. Address: 
Classified Box 550, American Dyestuff Reporter. 








SALES EXECUTIVE 





Nationally known manufacturine chemists for the 
Textile Industry have a vacancy fin experienced sales 
executive with New England 
States: Maine, New Hampshire, Vermont and Massa- 
chusetts. This advertisement will attract the attention 
of men who have a large following among the woolen 


selling ability, for the 


and worsted mills, bleacheries and dyehouses, 2nd who 
are thoroughly conversant with the application of wool 
and rayon oils, sulphonated oils, emulsions, penetrants, 
etc., but who are desirous of becoming connected with 
an aggressive organization which assures greater earning 
powers. First letter must state age, qualification and 
experience. All letters treated strictly confidential. Ad- 
dress: Classified Box 551, American Dyestuff Reporter. 








MANUFACTURING CHEMIST 





Nationally known manufacturing chemists seek the 
services of an experienced manufacturing chemist who 
thoroughly understands the production, development and 
application of printing and finishing gums for the tex- 
tile industry. Unlimited opportunity offered man of 
experience. State age, qualification and full informa- 
tion in first letter. Correspondence strictly confidential. 
Address: Classified Box 552, American Dyestuff Re- 
porter. 


CHEMIST-COLORIST WANTED 


Chemist-Colorist, experienced in textile printing, 
desires position. Address: Classified Box 554, Amer- 
ican Dyestuff Reporter. 


POSITION WANTED 


Expert dyer on rayon knit goods; many years’ prac- 
tical experience dyeing tubular rayon cloth (trico- 
lettes) ; five years with last concern as boss dyer; ca- 
pable of taking complete charge of dyehouse. Ex- 
cellent references. Address: Classified Box 555, 
American Dyestuff Reporter. 
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PRINT WORKS 





Experienced man in color shop and laboratory work 
wishes position in either. 
colors and materials. 


Have worked on all classes of 
Am employed. Address: Classi- 
fied Box 559, American Dyestuff Reporter. 








SALESMEN WANTED 





Old-established manufacturer of a complete line of 
aniline dyes; also complete line soluble oils, sizes, soft- 
eners, etc.. for the textile. leather and paper industries 
has opening for experienced salesmen with good follow- 
ing in the Middle West territory. Good opportunity for 
men with ability, initiative and technical knowledge. 
Salesmen in the organization know about this advertise- 
ment. Replies held in strict confidence. Address: Classi- 
fied Box 560, American Dyestuff Reporter. 











STATEMENT OF THE OWNERSHIP, MANAGEMENT, 
CIRCULATION, ETC., REQUIRED BY THE ACT OF 
CONGRESS OF AUGUST 24, 1912, OF AMERICAN 
DYESTUFF REPORTER. 


Published bi-weekly at New York, N. Y., for October 1, 1929 
State of New York, County of New York, s.s.: 


Before me, a notary public in and for the State and county 
aforesaid, personally appeared E. S. Predmore, who, having 
been duly sworn according to law, deposes and says that he is 
the business manager of the American Dyestuff Reporter, and 
that the following is, to the best of his knowledge and belief, a 
true statement of the ownership, management, etc., of the afore- 
said publication for the date shown in the above caption, re- 
quired by the Act of August 24, 1912, embodied in section 411, 
Postal Laws and Regulations, printed on the reverse of this 
form, to wit: 

1. That the names and addresses of the publisher, eduor, 
managing editor and business manager are: 

Publisher—Alfred P. Howes, 90 William Street, New York 
City. Editor—Louis A. Olney, Lowell, Mass. Managing Editor 
—Clayton Hoagland, 90 William Street. New Yo.k City. Busi- 
— Manager—E. S. Predmore, 90 William Street, New York 

ity. 

2. That the owner is: Howes Publishing Company, Inc., 90 
William Street, New York City; Alfred P. Fiowes, 90 William 
Street, New York City; Mary K. Howes, Rutherford, N. J.; 
J. T. Howes, Rutherford, N. J.; D. C. Hewes, Rutherford, N. J.; 
Cecil R. Howes, Rutherford, N. J.; N. H. Hiller, Carbondale, 
Pa.; Louis A. Olney, Lowell, Mass.; William F. Collins, Upper 
Montclair, N. J.; Derfla H. Collins, Upper Montclair, N. J.; 
William H. Collins, Upper Montclair, N. J.; Joseph, L. Schroeder, 
Hartsdale, N. Y. 

3. That the known bondholders, mortgagees and other se- 
curity holders owning or holding 1 per cent or more of totai 
amount of bonds, mortgages or other securities are: None. 

4. That the two paragraphs next above, giving the names of 
the owners, stockholders and security holders, if any, contain 
not only the list of stockholders and security holders as they 
appear upon the books of the company, but also, in cases where 
the stockholder or security holder appears upon the books ol 
the company as trustee or in any other fiduciary relation, the 
name of the person or corporation for whom such trustee is 
acting, is given; also that the said two paragraphs contain 
statements embracing affhiant’s full knowledge and belief as to 
the circumstances and conditions under which stockholders and 
security holders who do not appear upon the books of the com- 
pany as trustees, hold stock and securities in a capacity other 
than that of a bena fide owner; and this affiant has no reason 
to believe that any other person, association or corporation has 
any interest, direct or indirect, in the said stock, bonds or other 
securities than as so stated by him. 


E. S. Predmore, Business Manager. 
Sworn to and subscribed before me this Ist day of October, 


1929. 
[Seal] Caroline Essenbreis. 
Notary Public. Kings County, N. Y. 


(My commission expires March 30, 1931.) 


